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Glossary:
TSL tissue simukating liquid
NORMx.y,z sensitivity in free space
ConvF sensitivity in TSL / NORMx,y,z
pecpP diade compression point
CF crest factor (1/duty_cycle) of the RF signal
A B.C,D modulation dependent linearization parameters
Polarization ¢ o rotation around probe axis
Polanzation 8 8 rotations around an axis that 15 in the plane normal 1o probe axis {at measurement center),
l.e., 8 =0 is normal to probe axis

Connectar Angle Information used in DASY system to align probe sensor X 10 the robot coordinate system

Calibration is Performed According to the Following Standards:

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

b) |EC 62208-1, ", *Measurement procedure for the assesament of Specific Absorption Rate (SAR) from hand-
hekd and body-mounted devices used next to the ear (frequency range of 300 MHz to 8 GMz)", July 2018

c) |EC 82209-2, "Procedure 1o determine the Specific Abzorption Rate {SAR) for wireless communication devices
used In close proximity to the human body (frequaency range of 30 MHz to & GHz)*, March 2010

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

Methods Applied and Interpretation of Parameters:

*  NORMx.y.z: Assessed for E-field polarization 8 = 0 (f < 900 MHz In TEM-cell; f > 1800 MHz: R22 waveguide).
NORMx,y,z are only intermediate values, |.e., the uncerainties of NORMx.y,z does not affect the E-field
uncertainty inside TSL (see below ConvF),

o NCORM{f)x,y,z = NORMx.y,z * frequency_response (see Frequency Response Chart). This Sneatization is
Implemented in DASY4 software versions [ater than 4.2. The uncarsinty of the frequency responsa s included
in the stated uncertainty of ConvF,

* DCPx,y,z: DCP are numerical linearization parameters assessed based on the data of power sweep with CW
signal (no uncertainty required). DCP does not depend on frequency nar media.

= PAR:PAR is the Peak 1o Average Ratio that is not calibrated but determined based on the signal
characteristics

o Axy.z Bxyz Cxy.z Dxy.z VRxy.z A B, C, D are numerical linearization parameters assessed based on
the data of powsr sweep for specific modulation signal. The parameters do not depend on frequency nor
media. VR = the maximum calibration range expressed in RMS voltage across the diode,

* ConvF and Boundary Effect Parameters: Assessed In flat phantom using E-field (or Temperature Transfer
Standard for f < 800 MHz) and inside waveguide using analytical field distributions based on power
measurements for f > 800 MHz. The same setups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given, These parameters are
used in DASY4 software to improve probe accuracy close to the boundary. The sensitivity in TSL comresponds
1o NORMx.y,z * ConvF whereby the uncertainty comresponds to that given for ConvF. A fraquency dependent
ConvF Is used In DASY version 4.4 and higher which aliows extending the validity from = 50 MHz to + 100
MHz

«  Spherical isotropy (3D deviation from Isolropy). in a field of low gradients realizad using a flat phantom
exposed by & patch antenna.

¢ Sensor Offset. The sensor offset comesponds to the offset of virtual measurement center from the probe tip
(on probe axis). No tolerance required,

= Connsctor Angle: The angle is assessed using the information gained by determining the NORMx (no
uncertainty required).
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DASY/EASY - Parameters of Probe: ES3DV3 - SN:3076

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Unc (k=2)
Norm (uWiI(V/im)" )" 1.23 1.28 1.19 + 101 %
DCP (mV)" 103.0 104.9 103.9
Calibration Results for Modulation Response
Ui Cammunication System Name A ] c D VR Max Max
d8 | dBWV B mV dev. Unc®
=2) |
o cw X 0.00 0.00 1.00 000 | 18589 227% | 247 %
Y | 000 | 000 1.00 2116
r4 0.00 0.00 1.00 206.2
10352- | Puise Waveform (200Hz, 10%) X | 1174 | B84.36 | 2319 | 1000 | 600 | +17% | 208 %
AAA Y | 1275 | 8603 | 2378 60.0
Z | 1401 | 8811 | 24.36 0.0
10353- | Pulse Waveform [200Hz, 20%) X | 2000 | 9394 | 2474 | 699 | B0O | £+31% | =08 %
AAA Y | 2000 | 9461 | 2502 | 80.0
Z | 2000 | 9449 | 2481 80.0 =l
10354- | Pulse Waveform (200Hz, 40%) X | 2000 | 9652 | 2346 | 338 | 950 | +4.2% | £96 %
AA | Y | 2000 | 9635 | 23.80 95.0
{ Z | 2000 | 9614 | 2364 5.0 =
10355~ | Pulse Waveform (200Hz, 80%) X 20.00 98.32 23.12 222 120.0 +42% | 2968%
AAA Y | 20.00 | 10039 | 24.19 120.0
Z | 2000 | 9949 | 2361 120.0
10387- | QPSK Wavefarm, 1 MHz X | 192 | 6581 | 1525 | 100 | 1500 | £1.7% | 98 %
ARA Y | 198 [ 6714 | 16.12 150.0
Z | 185 | 6655 | 1508 150.0
10388- | QPSK Waveform, 10 MHz X | 251 | BB.69 | 1579 | 000 | 1500 | £10% | t96%
ARA Y | 27t | 705 16,93 150.0
Z | 241 | 68 15.68 150.0
10356- | 64-QAM Waveform, 100 kHz X | 411 | 732 1983 | 301 | 1500 | £05% | 296%
AAA Y | 451 | 7617 | 21.38 50.0
Z | 428 | 7465 | 2057 50.0
10399- | 64-QAM Waveform, 40 MHz X | 358 | 6700 | 1658 | 000 | 1500 | £+11% | =96%
ARA | Y | 3868 | 67,75 | 16.14 [T150.0
Z | 3% | 6668 | 1547 1500
10414- | WLAN CCOF, 64-QAM, 40MHz X | 508 | 6558 | 1538 | 000 | 1500 | +25% | 206 %
AAA Y | 507 | 6581 5.64 |_150.0_]
Z 455 65.30 15.27 150.0

Note: For details on UID parameters see Appendix

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%.

* The uncertainbes of Nom X.Y.Z do nat affect the E™-faid uncenrinty ingide TSL (see Page 5).
* Nutharical lineartzation parameter- uncertainty not required

* Uncersinty is determined using tha max. deviaton from Anear respanse spphing
fiold value.

gular distribution and is expressed for the square-of the
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DASY/EASY - Parameters of Probe: ES3DV3 - SN:3076

Sensor Model Parameters

Cc1 c2 a ™ T2 3 T4 75 T6
fF fF v ms.V* | ms V™ ms | V* | v
X 74.0 526.57 34.74 29.77 362 5.09 0.55 0.68 1.01
Y 67.8 48254 | 34.90 29.90 347 510 | 1.13 0.51 1.01
Z 87.6 481.78 34.85 29.75 3.09 5.10 1.25 0.52 1.01
Other Probe Parametars
Sensor Armangement Triangular
Connector Angle (%) 145
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 10mm
Tip Length 10 mm
Tip Diameter 4 mm
Probe Tip to Sensor X Calibration Point 2mm
Probe Tip to Sensor Y Calibration Point 2mm
Probe Tip to Sensor Z Calibration Point 2 mm
| Recommended Measurement Distance from Surface | 3 mm

Note: Measurement distance from surface can be increased to 3-4 mm for an Area Scan job.
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DASY/EASY - Parameters of Probe: ES3DV3 - SN:3076

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Dapth ” Unc
t(MHZ)® | Permimivity” (Stmj© ConvFX | ConvFY | ConvFZ | Atpha® |  (mm) (k=2)
150 52.3 | 078 7.10 7.10 7.10 0.07 120 | +133%
450 435 087 6.62 662 | B862 018 165 | £133%
750 419 | 089 8.24 6.24 .24 0.55 145 | £120%
B35 41.5 | om0 6.02 6.02 6.02 049 147 | +120%
a00 41.5 0.97 5.94 594 5.94 0.40 170 | £120%
1450 40.5 1.20 5.35 535 | 535 0.49 135 | £120%
1750 40.1 187 | 524 524 5.24 0.63 129 | £120%
1900 40.0 140 | 508 | 508 | so8 | 078 | 114 | s120%
2300 395 1.67 487 487 | 487 0.72 1.30 | +120%
2450 302 1.80 4.66 466 | 4566 0.80 1.30 | +120%
2600 38.0 1.96 4.50 4.50 4.50 0.80 130 | +120% |

© Freguency validity above 300 MHz of & 100 Mz only appies for DASY w44 and Nighar (sea Page 2), sise It is restricted 1o = 50 MHZ. The
uncestanty = the RSS of the ConvFF uncertsinty ot cal®rasion frequency ard the unceriainty for the indcated frequency band. Fraquency visidity
below 300 MHz k2 + 10, 25, 40, 50and 70 MHz for Comd assessmeants at 30, 64, 128, 150 and 220 MMz respectively, Validity of ConvF assessed &t
4 MHz is 4-6 Mz, and Comd assessad &t 13 MHz is §-10 MHz. Above 5 GHz aquancy validity can ba extended 10 £ 110 MHz,

" Al frequencies below 3 GHE, the vaiidity of lissue parametans (¢ ant o) can be relaxed to + 10% if fguic compensation formula & applied to
maasured SAR values. A Fequencies above 3 Gz, the valkdity of Sesue parametars (v and o) I8 restricted 10 = 5%, The uncenainty i the RSS of
the ConvF unceriningy Sor ndicaled target txsue parameters.

“ Alpha/Daplh: are determinad during calibration. SPEAG warrants thet the remaining deviation due to the bourdary effect after compensation &
ulways &8s than + 1% for frequencies dalow 3 GHZ and below + 2% fur frequencies between 3-8 GHz ot any distance larger than half the prabe tp
diamaeter from the boundary
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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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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Dynamic Range f(SARcaq)
(TEM cell , foya= 1900 MH2)

[ e oot p————r et
‘U“ e ]
'
4 $
5 :
105+ S
,‘v G
i e
i 4
::‘ £ 1 »
3 100 /.
2 ,(
=3 A
V4] : ai
B 4
£ w Ty B
it
o
10%+ itiing
»
‘
10! ermadicsbassebdddlliddaadll besedaiiidall d L LI
1072 10s 1o 1P 10 10

SAR [mWicem3]
* N |
not compensated compensated

-
&
= j
= 0 i e S e D P
g f i o v 3104
w
: .
- T—
104 10 10+ 1 10 102

SAR [mWiem3]
s e
nat compensated compansatad

Uncertainty of Linearity Assesasment: £ 0.6% (k=2)
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ESIOVA- SN-3076 July 31, 2020
Conversion Factor Assessment
=835 MHz, WGLS R9 (H_comvF) 1= 1900 MHz WGLS R22 (M_convF)
Deviation from Isotropy in Liquid
Error (¢, 8), f=900 MHz
10 <08 <08 L3 <02 0.9 02 04 0s 08 1.0
Unceartainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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Appendix: Modulation Calibration Parameters
um Rev | Communication System Name Group PAR | Ung"
dB (k=2}

0 W CW 000 | 47 %
10010 | GAA | SAR Validation (Squars, 100ms, 10ms) Test 1000 | 495 % |
10071 | CAB | UMTS-FDD (WCOMA) WCDMA 201 | +06%

6013 GA | EEE 805 {19 Wikl 1.4 i (DRSS OF DR WA D ELLiw
10013 | CAS BOZ11g 2. { 6 Mops) WLAN 946 | 196%
10021 | DAC | GSM-F0D0 {TOMA, GMSK) GSM 038 | 386 % |
10023 | DAC | GPRS-FDD (TDMA. GMSK, TN 0) GSM 8957 | 296 %
10024 | DAC | GPRS-FDD (TDMA, GMSK, TN 0-1) GSM 656 | +96% |
10025 | DAG | EDGE-FDD (TDOMA, 8PSK. TN 0] GEM 1262 | 496 %
10026 | DAC | EDGE-FOD (TDMA, 8PSK. TN 0-1) GSM 955 | +66% |
10027 | DAC | GPRS-FDD (TOMA, GMSK, TN 0-1-2) GSM 480 | +96%
70026 | DAC | GPRS-FDD (TDMA, GMSK, TN 0-1-2-3) GSM 355 | 49.6% |
10028 | DAC | EDGE-FDD (TDMA, BPSK, TN 0-1-3) GSM 778_| 08 % |
10030 | CAA | TEEE 502.15.1 Bluetooth (GFSK, DH1) Biustooth 530 | +96% |
10031 | CAA | IEEE B02.15.1 Bluetooth (GFSK, DH3) Biustooth 187 | +06%
10032__| GAA | IEEE 802.15.1 Bluetooth (GFSK, DHS) Bivatooth 116_| +98%
10033 | CAA | IEEE 802.15.1 Bluslooth (PNA-DGPSK, DH1) Bivelock 774 | +96%
10034 | CAA | IEEE 802.15.1 Blustooth (PY4-00PSK, DH3 Bluatooth 453 | +06%
(70035 | CAA | IEEE 802,151 Bi mm‘““;ﬁm—m{ Bluatoon 383 | £0.6%
10038 | CAA | IEEE 802.15.1 Blustooth (8-DPSK, OF1) Bluetooth 801 | +06% |
10037 | CAA | IEEE 802.15.1 Blustooth (B-DPSK, DH3) Biuatocth 477 | 296%
10038 | CAA | IEEE A02.15.1 Blustooth (5-0FSK, OHS) Biustooin 410 | £86%
10038 | CAB | COMA2000 (DXRTT, RC1) COMAZ000 457 | 286%
10042 | CAB | 1S-54 /15-136 FOO (TOMA/FDM, PU4-DOPSK, Hallrate) AMPS 778 | 296%
10044 | CAA | ISOVEINTIA-563 FDD (FOMA, FM) AP 000 | 296 %
10048 | OAA | DECT (10D, TOMAFDM, GFSK. Full St 24)_ DECT 1380 | 206 %
10043 | CAA | DEGT (TDD, TOMAFDM, GFSK, Doubie Siot, 12 DECT 1079 | 286 %
10050 | CAA | UMTS-1DD (TD-SCDOMA, 1.28 Mcgps) TO-SCOMA 1100 | £96%
10058 | OAL | EDGE-FDD (TDMA, 8PSK. TN 0-1-2.3) GSM 652 | +96%
10058 | CAB | IEEE B02.11b Wirl 2.4 GHz (DSSS, 2 Mbps) WLAN 212 | 296 % |
10060 | CAB | IEEE B02.11b WiFi 24 GHz [DSSS, 5.5 Mbps) 83 | 196%
10061 | CAB | FEEE B0Z.11b VWil 2.4 GRaz (DSSS, 11 Mips) WLAN 60 | 296 %
10082 | CAC | IEEE B02.11a/h WiFi § GHz (OF DM, 6 Mbgs) WLAN 68 | 456 %
10063 | GAC | IEEE 802.11a/h WiFi 5 GHz (OFDM, 8 Mbps) WLAN 63 | +9.6%
70064 | CAC | IEEE 802.13a/h Wifi 5 GHz (OFDM, 12 Mops) WLAN 508 | £8.6% |
90065 | CAC | IEEE B02.11a/h WIFi 5 GHz (OFDM, 18 Maps) WLAN 900 | £06%
10086 | CAC | IEEE 802.13aih WIFI 5 GHz (OFDM, 24 Mops) WLAN 938 | +0.6% |
10067 | CAC | JEEE 802.11am Wirl 5 GHz (OFDM, 36 Mbps, WLAN 12 | $96%
10088 | GAG | IEEE 802 11amh WIFI 5 GHz (OFDM, 46 Mops VILAN 24 | 296%
10068 | CAC | IEEE B02.11aM WiFi 5 GHZ (OFDM, 54 Mibps) VILAN 056 | £96% |
1007 CAB | IEEE 802.11g WIFI 2.4 GHz (DSSS/OFDM, & Mbps) WLAN 983 | £98%
10072 | CAB | IEEE 802119 WIF 2.8 GHz (DSSS/IOFOM, 12 Mbps) WLAN 062 | :06%
10073 | CAB | IEEE 802 11g WiFl 24 GHz (OSSS/OFOM, 18 Mbps WLAN DO | 868 % |
10074 | CAB | IEEE 802 11g WIF) 2.4 GHz (DSSS/OFDM, 24 Mbps WLAN 1030 | 296%
10075 | GAB | IEEE 802.11g WIFI 2.4 GHz (DSSSIOFDM, 36 WLAN 1077 | 206 %
10076 | CAB | IEEE BOZ 11g WiFi 2.4 GH2 [DSSSIOFDM, 48 Mbps) WLAN 1084 | +96% |
10077 | GAB | IEEE B02 11g WiF| 2.4 GHz (DSSS/OF DM, 53 Mbpa) WLAN 11.00 | 298%
10081 | CAB | COMAZ000 (1XH1T, RC3) COMA000 387 | 296%
10082 | CAB | 15-54 /15-136 FOD (TOMATDM, PIid-DQPSK, Falirais) APS 477 | 296%
10080 | DAC | GPRS-FDD (TDMA, GISIC TN 0-4) GSM 656 | 206%
10087 | CAB | UMIS-FDO (HSOPA) WCOMA 398 | +96% |
10098 | CAB | UMTS-FDD (HSUPA, Sublest 2) WCOMA 388 | 196%
10096 | DAC | EDGE-FOD (TOMA, 8PSK. TN 04) GEM 955 | 106%
10100 | CAE | LTE-FOD (SC-FDMA, 100% RB, 20 MRz, QPSK LTEFOD 67 | +66% |
10101 | CAE | LTE-FDD (SC-FDMA, 100% RB, 20 MHz, 16QAN) | LTE-FDD 42 | 298%
10102 | CAE | LTE-FOD j(m_ 100% RB, 20 MHz, B4-0AN) LTEFOD 60 | +96%
70103 | CAG | LTE-TDD (SC-FDMA, 100% RB, 20 MHz, QPSK) LTE-T00 920 | +86%
10104 | CAG | LTE-TOD (SC-FOMA, 100% RB. 20 MHz, 16-QAM] LTE-T00 907 | +06%
10105 | CAG | LIE-TUD (SG-FDMA, 100% RB, 20 MHz, B4-GAM) LTE-TOO 1001 | 96 %
10108 | CAG | LIEFDD (SC-FOMA, 100% RB. 10 MHz, QPSK} LTEFD0 580 | :08%
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10108__| CAG | LTEFDD (SC-FOMA, 100% RE, 10 MHz._16-0AM] LTE-FOD 643 | 06 %
10110 LTEFDD (SC-FOMA, 100% RB, § MHz, GPSK) LTE-FDD 575 | $9.6%
10111 | CAG | LTEFDD (SCFDMA, 100% RB, 5 MHY, 16-QAM) LTE-FOD 644 | +96%
10112 | CAG | LTEFDO (SC-FOMA, 100% AB, 10 MHz, 64-OAM) LTE-FOO 550 | +Q
10113 | CAG | LTE-FDOD {SC-FDMA, 100% RB, 5 MHZ, 54-QAM) LTE-FOD 62 | +96%
10114 | CAC | IEEE BOZ 110 [HT Greenher, 13.5 Mbps, BPSK) WLAN 10 | +96% |
10115 | GAC | IEEE BOZ.11n (HT Groanfaks, 81 Mbps, 16-QAM) WLAN 346 | +96%
10116 | CAC | IEEE B02 11n [HT Greeaheld, 135 Nops, 64-QAM) WLAN 815 | +06%
10117 | CAC_| IEEE BO2.11n (HT Mixed. 13.5 Mbos, BPSK] WLAN BOT_ | +56%
10118 CAC | IEEE IEEE 802 11n (HT Mowd, 81 Mbps, 16-0AM) WLAN B53 | +BE%
10118 | GAG | IEEE BO2.11n (HT Mixed. 135 Mbps, 64-QAM) WLAN 813 | +0.6% |
10140 | CAE | LTE-FDD (SC-FOMA, 100% RB. 16 MHz, 16.QAM) LTEFDD 548 | 06 % |
10141 | CAE | LTE-FDD (SC-FDMA, 100% RB, 15 MHz, B4-0ANM) LTEFDD 853 | +06%
10142 | CAE | LTE-FDD (SC-FDMA, 100% RB, 3 MHz. OPSK] LTE+D0 573 | £9.6 %
70183 | CAE | LTE-FOD (GC-EDMA, 100% R, 3 Mz, 16-GAM] LTE£D0 535 | £06%
10744 | CAE | LTE-FDD (SC-FOMA, 100% RB, 3 MHZ, 64-QAM] LTE+DD 665 | £96%
10145 | CAF | LTE-FDD (SC-FOMA. 100% RB. 1.4 MHz QPSK) LTE-FDO 576 | +B.6% |
10146 | CAF | LTE-FDD (SC-FOMA, 100% RB, 1.4 Mz, 16-QAM) LTE-FDD 641 | 20.6%
10147 | CAF_ | LTE-FOD (SCFOMA, 100% RB, 1.4 MHz, 64-QAM) LTEFDD 6.72_ | =056 % |
10148 | CAE | LTE-FDD (SC-FOMA, 50% RS, 20 MHz, 16-QAM) LTE-FDD 542 | $9.0%
10150 | CAE | LTE-FDO (SC-FOMA, 50% RS, 20 MHz, 64-QAM) LTE-FDD B0 | 96%
10151 | CAG | LTE-TDD (SC-FOMA, 50% RB, 20 MHz, OPSK) LTE-TDD 328 | $9.6 %
10152 | CAG | LTE-TDO {5C-FOMA, 50% RB, 20 MHz, 18.GAM) LTE-TDD 92 | 296%
10183 | CAG | LTE-TDO (SC-FOMA, 50% RB, 20 MHz, B4-GAM) LTE-TDD 1005 | 96 % |
10158 | GAG | LTEFDD [SC-FOMA, 50% RB, 10 MHz, QPSK) LTE-FOD 575 | +9.6%
10189 | CAG | LTE-FDD (SC-FDMA, 50% RB, 10 MHz, 16-QAM) LTEFOD 643 | 496 %
10158 | CAG | LTE-FDD [SC-FOMA, 50% RB, & MHz. GPSK) LYE-FOD 79 | 296% |
10167 | CAG | LTE-FDD (SC-FDMA, 50% RB, 5 MHz, 16-GAM) E-FOD 43 | 456% |
10165 | GAG | LTE-FDD (SC-FOMA, 50% RB, 10 MHz, B2-GAM) LTE-FDD 62 | +96% |
10158 | CAG | LTE-FDD (SC-FDMA, 50% RB. 5 Mz, B4-GAM) LTE-FOD 655 | +98% |
10160 | GAE | LTE-FDD (SC-FOMA, 50% RB, 15 MHz, OPSK) LTE-FOD 582 | +96%
10161 | GAE Lﬁ-ﬁ'o"o';gtﬁnwu 50% RE, 16 MHz, 16-QAM) LTEFOD 43 | +06% |
10362 | CAE | LTE-FDD (SC-FOMA, 50% RB, 15 MHz._54-0AM] LTEFOD 56 | +0.6% |
10166 | GAF | LTE-FDD (SC-FOMA, 50% RB, 1.4 Mz, QPSK) LTE+DD 46 | +6.6%
0167 | CAF Lﬁ-ﬁ%@Aﬁ MHz, 16-QAM) LTEFDO 621 | +06% |
10188 | CAF | LIE-FDD (SC-FDMA 50% RB, 1.4 MHz, 64-QAM) LTEF00 679 | +96%
10168 | CAE | LTE-FUD (SC-FOMA. 1 RB, 20 MHz, QPSK) LTEFDD 573 | +06%
10170 | CAE | LTE-FDD {SC-FOMA. 1 RB, 20 MHz, 16-QAM) LTEFDO 652 | 0.6 %
10171 | AAE | LTE-FOD (SC-FOMA, 1 RE, 20 MHz, 64-QAM) LTE-FDD 649 | 9.8 %
10172 | GAG —-éma 1 RB, 20 MHz, QPSK] LTE-TDD 021 | 268%
10173 | CAG LTE-Tm (SCFOMA, 1 RE. 20 MH2, 16-GAM) LTE-TOD 048 | =96 %
10174 | GAG | LTE-TDO (SO-FOMA, | RB, 20 MHz, &4-QAM) LTE-TDD 1025 | +86%
10175 | GAG Lm—‘_‘(sk?k‘w‘%‘. 1‘E!B.L1' 0 MHZ. CPSK) LTEFDD 572 | 296%
10176 | CAG | LTE-FDD (SC-FOMA, 1 RB, 10 MHz._16-0AM] LTE-FOD 852 | 296%
10177 | CAl Lﬁﬁi‘%&‘m 1RB. 5 Mz, QPSK) LTE-FDD 573 | 296% |
"10178 | CAG | LTE-FDD (SC-FDMA, 1 RB, 5 MHE, 16-QAM) TE-FDD 52 | 196% |
T10170 | CAG | LTE-FDD (SG-FOMA, 1 RE, 10 Wiz, B4-0AM) TE-FDD 50 | +806% |
30180 | CAG me“o'{sc::::-ruf% RB, 5 MHz, 63-0AM) TE-FDD 50 | 206% |
10181 | CAE | LTE-FOD (SC-FDMA, 1 RS, 15 Jriz. QPSK) LTE-FDD T2 | +08%
(10182 | CAE | LTE-FUD (SG-FOMA, 1 AS, 15 Mz, 16-QAM) LTEFDD 52 | +90%
10183 | AAD | LTE-FDD (SG-FOMA, 1 RS, 15 Mz, 64-GAM) LTE-FDD 50 | +0.6% |
10184 | CAE | LYE-FDD (SC-FOMA. 1 RS, 3 MHz, QPSK) LTEFDO 73 | £9.8%
10185 | CAE Lﬁﬁ'& FOMA, 18, 3 MHz. 16-QAM) LTEFDD 51 | £90%
10186 | AAE | LTEFDD (SC-FOMA. 1 RB, 3 MHz, 63-0AM) LTEFD0 850 | =0.6 %
10187 | CAF | LTE-FDD (SC-FOMA, 1 RS, 1.4 MHz, QPSK) LTEFDO 5.7 £9.6 %
10168 | CAF | LTE-FDD (SC-FOMA. 1 RB, 1.4 MHz, 15-QAM) LTE-FDO 5 i66%
10189 | AAF | LTE.FDO (SC-FOMA, 1 RB, 1.4 MHz, B4-OAM] LTEF00 50 | =06 %
10183 | CAG | IEEE 802.11n {HT Groenfieid, 6.5 Mbps, BPSK) WLAN 09 | 496%
10186 | CAC | IEEE B02 111 (HT Graenfiex, 39 Mbps, 16-0AM) WLAN 12| 206%
10196 | CAC | IEEE B02.11n (HT Greenfiok, 65 Mbps, 84-0AM) WLAN b 296 % |
10106 | GAC | IEEE BOZ 110 {HT Mixen. 6.5 Mbps, BPSK) WLAN 310 | 296%
10187 | CAC | IEEE BZ.11n (HT Mixad, 39 Mbps, 16-GAM] WUAN B13 | 266 %
10188 | GAC | IEEE BO2.11n (HT Mixed, 65 Mbps. 64-0AM) WLAN 827 | +96% |
10218 | CAC | IEEE BOZ 110 (HT Mixad, 7.2 Mbps, BPSK) WLAN B804 | +9.0%
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10220 | CAC | IEEE B02.11n [HT Mixed, 43.3 Mbs. 16-QAM] WLAN 813 | 00% |
10221 | GAC | TEEE B0Z.11n (HT Mowd, 722 Mbps, G4-0AM) WLAN 827 | +96%
10222 | CAC | IEEE 802.11n (HT Mixad, 15 Mops. SPSK) WLAN 06 | £98%
10223 | CAC | IEEE B02.11n (HT Mixed, 90 Mbps, 16-QAM) WLAN 346 | =08 % |
10224 | CAG | IEEE 802.11n (HT Mbded, 150 Mbips. 54-QAM] WLAN 108 | £96%
10225 CAB | UMTS-FDO (HSPAY) WCDAMA 5.87 £96 %
10226 | CAB | LTE-TOD (SC-FDMA. 1 RB, 1.4 MHz, 10-QAM) LTE-T00 049 | =06%
10227 | CAB | LTE-TOD (SC-FOMA_ 1 R, 1.4 MHz, B4-QAM) LTE-T0D 1026 | 296%
[10228__| CAB | LTE-TDD (SC-FOMA. 1 RB, 1.4 Mz, GPSK) LTE-TDD 022 | 296%
| 10229 | CAD | LTE-TCO 1RB, I MHz. 16-0AM) LTE-TDD 948 | +96% |
10230 | CAD_| LTE- A, 1 RB, 3 Wiz, B4-0AM) LTETDD 1025 | +96%
10231 | CAD | LTE-TDO (SC-FDMA, 1 RB. 3 WHz. OPSK) LTE-TDD 819 | $96%
10252__| CAG | LTE-TDD (SC-FUMA, 1 RB. 5 Mz 16-OAM) LTE-TOD 948 | 20
10253 | CAG | LTE-TDD (SC-FOMA, 1RE, 5 MHz, 64-DAM) LTETDD 1025 | 456%
10234 | GAG | LTE-TDD (SG-FDWA, 1 RB, 5 MHz, QPSK) LTE-T00 821 | 296%
10235 | CAG | LTE-TDD (SC-FOMA, 1 RB, 10 MHz 15-0AM) LTET00 943 | +98%
10236 | CAG | LTE-TDD (SC-FOMA, | R, 10 MHE_64-QAM) LIE-T00 1025 [ £85% |
10237 | CAG | LTE-TDD (SC-FOMA, 1 RB, 10 MHz, QPSK) LTE-T00 921 | +98%
10238 | CAF_| LTE-TDD (SC-FOMA, 1 RS, 15 MHz, 16-QAM) LTE-TOD SA8 | +06% |
110238 | GAF | LTE-TD0 ( MA, 1 RB, 15 MMz, 64-QAM) LTE-T00 1025 | £9.6%
10240 | CAF | LTE-TDD (SC-FOMA 1 RB, 15 MHZ, LTE-TOO 921 | =96% |
10241 | CAB_| LTE-TDD (SC-FOMA. 50% RS, 1.4 MHz, 16-QAM) LTE-TCO 562 | =06%
10242 | CAB | LTE-TDD( A, 50% RB, 1.4 MHz, B3-0AM) LTE-TDD 980 | 08%
10243 | CAB_| LTE-TDD (SC-FOMA, 50% RS, 1, 4 Rz, GPSK) LTE-TDD 046 | =96%
10244 | CAD | LTE-TDO (SC-FOMA, 50% RB, 3§ Mz, 16-0AM] LTE-TDD 1008 | £96% |
10245 | CAD | LTE-TDD (SC-FDMA, 50% RB, 3 MHZ,_64-QAM) LTE-TDD 1008 | +96%
10246 | CAD | LTE-TDD (SC-FDMA, 50% RB, 3 Mz, 0PSK) LTE-TDD 830 | 96% |
10247 | CAG | LTE-TDD (SG-FOMA, 50% RB, 5 Mz, 10-GAM} LTE-TDD 951 | +96%
10248 | CAG | LTE-TDD (SC-FDMA, 50% RB, 5 M2, 64-0AM) LTE-TDD 1008 | +96%
10248 | CAG ms-ruo(sww: 50% RB. 5 Mz, QPSK) LTE-TOD 929 | +96% |
10250 | CAG | LTE-TDD (5C- RB. 10 MHz._16-QAM] LTE-T00 981 | +98%
10251 | GAG | LTE-TDD (SC-FOMA, 50% RE. 10 MFz, 54-QAM) LTE-TD0 1017 | +06%
(10252 | GAG | LTE-TDD (SG-FOMA, 50% RB, 10 MHz. GPSK) LTE-TDD 24 | +96% |
10753 | CAF_| LTE-TDD (SC-FDMA, 50% RB, 15 MHZ_16-GAM) LTE-TDD D0 | £0.6%
i CAF__| LTE-TDD (SC-FOMA. 50% 8B, 15 Mz, 54-GAM] LTE-T00 1014 | +06%
10255 | CAF | LTE-TOD (SC-FOMA 50% 88, 10 MHz, CPSK) LTE-TDD 920 | £B8%
[:wzse CAB | LTE-TDO (SCFDMA. 100% RB, 14 Mz, 16-GAW] LTETDO 996 | +86%
10257 | GAB | LTE-TDO (SC-FOMA, 100% RB, 1.4 Mz, 63-GAM} LTe-T00 1008 | =96%
(10258 | CAB | LTE-TOD (SCFOUMA, 100% RB, 1.4 Mtz CPSK) (TE-TDD 34 | +06%
1025 | CAD | LTE-TDD (SC-FOMA, 100% B, 3 MH2, 16-GAM) LTETDD 98 | s08%
(10260 | CAD | LTE-TDO (SC-FOMA, 100% 1B, 3 MHz, 64-GAM) LTE-TDD 87 | 206%
10281 | GAD | LTE-TOD (SC-FOMA, 100% A8, 3 MHz, QPSK) LTE-TDD 324 | 206 %
10262 | CAG | LTE-TDD (SC.FOMA, 100% RB, 5 MHz, 16-GAM) LTE-TDD )83 | 206%
10263 | CAG | LTE-TDD [SC-FDMA, 100% RE, 5 MHz, §4-QAM) LTE-TDD 1016 | +96% |
10264 | CAG | LTE-TDD (SC-FDMA, 100% R, & MHz, GPBK) LTETDD 923 | +96%
10285 | GAG | LTE-TOD (SC-FOMA, 100% RB, 10 MHz, 16-GAM) LTE-TD0 952 | +96% |
90266 | CAG | LTE-TDD (SC-FOMA, 100% Kb, 10 MHz, 64-QAM) LJE-T0D 10.07 | +96% |
10267 | CAG | LTE-TOD (SC-FOMA, 100% RB. 10 MHz, GPSK) LTE-T00 930 | +96% |
10268 | CAF | LTE-TDD (SC-FDMA. 100% RB, 15 MHz, 16-QAM) LTE-TD0 10,06 | +9.6%
(10268 | CAF_| LTE-TDD (SC-FDMA, 100% RB. 15 MH2, E4-QAM) LTE-TDO 1013 | +0.6% |
10270 | CAF | LTE-TDD (SC-FONA. 100% RE. 15 MHz, QPSK) LTE-T00 958 | +06% |
10Z74__| CAB | UMIS+DO S . 3GFP RaiB., VWCOMA 487 | £08%
10275__| CAB | UMTS-FDD (HSUPA, Subleet 5, 3GPP Reid.4) WCOMA 306 | 05% |
10277 | CAA | PHS | PHS 1181 | 296 % |
10278 | GAA | PHS (QPSK. BYV 8BAMHZ, Roboff 0.5) PHS 1181 | +96%
10278 | GAA | PHS %gs%v 8BAMHz, Roloff 0.38) PHS 1218 | 286 %
10280 | AAB | GOMAZ000, RC1, SO55, Full Ratn COMAZG00 91 | +58%
10281 | AAB MWEE% Fui Rate COMAZ000 40 | 396% |
10202 | AAB | COMAZ00D, RC3, 5032, Ful Rate COMAZ000 39 | 206%
10293 | AAB | ODMAZ000. RC3, SO3, Full Rato COMAZ000 350 | +96% |
10295 | AMAE | COMA2000. RC1, SO3, 1/8th Rate 25 It. COMAZ000 1249 | +98% |
10297 | AAD | LTE-FDD (SC-FDMA, 50% RB, 20 MHZ QPSK) LTE-FDD 561 | $06% |
10298 | AAD | LTE-FOD (SC-FOMA, 50% RE, 3 MHz, QPSK) LTE-FDD 572 | +86% |
10299 | AAD | LTEFDD (SC-FOMA. 50% RB, 3 MHz, 16-GAM) LTE-FDD 539 | $+96%
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10300 | AAD | LTE-FOD (SG-FOMA, 50% RB, 3 MHz, 64-GAM) [ EFOD B60 | £90%
10307 | AAA | IEEE B02.166 WiIMAX {2518, 5ms, 10MHz QPSK. PUSC) | WIMAX 1203 | +96% |
10302 | AAA_| TEEE B02.1660 WINAX [26-18, Sms, 10MHE, OPSK. PUSC, JCTRL) | WIMAX 1257 | £86%
70303 | AAA | IEEE B02. 168 WIMAX (31:15, Hrms, 10MHz, B40AM, PUSC) WIMAX 52 | £968%
10304 | AAA | IEEE 802.16e WIMAX (20:18, 5ms, 10MHZ, B40AM. PUSC, WIMAX 11.86 | =9,
(70305 | AAA_| IEEE 802,169 WIMAX (31:75, 10ms, 10MHz, B4QAN, PUSC) VHIMAX 1624 | £96%
70306 | AAA | IEEE 802,168 WIMAX (20:18, 10ms, 10MHZ, 64QAM, PUSC) WIMAX 467 | 296%
70307 | AAA | IEEE 802 16¢ WIMAX (29:18, 10ms. 10MHz, OPSK, PUSC) WIMAX 1449 | =085
10308 | AAA | IESE 802168 WIMAX (29:18, 10ms, 10MHz, 160AM, PUSC) TWIMAX 1448 | 296 %
10308 | AAA_| IEEE 602 166 WIMAX (2918, 10ms, 10MHE, 1 )| WIMAX 1458 | 96 %
10310 | AAA | IEEE B02.168 WIMAX (29:18, 10ms, 106z, OPSK. AMC 2x3 WIlAX 1457 | 296 %
10311 | AAD | LTEFDD [SC-FOMA, 100% RB, 15 MHz, QPSK) LTEFDD 606 | +98%
10313 | AAA | IDEN 133 DEN 1051 | 298%
10314 | AAA | IDEN 1:6 e DEN 1345 | 296 %
10315 | MB | IEEE B02.11b Wiri 2.4 Gz [DSSS, 1 Mbps, 96pC dc) WLAN 171 | 206%
10316 | AAB | IEEE 802.11g WiFi 2.4 GHz (ERP-OFDM, & Mbps. 08p¢ 60} WLAN 836 | +96% |
10317 | AAC | IEEE 802.118 Vi1 5 GHz (OFDM, 8 Mbgs, #6pc dc) WLAN 838 | +96% |
10352 | ARA_| Pulsa Wavalo 10%) Genenc 1000 1 £06% |
10353 | AAA | Pulse Waveform (200Hz, 20% Genesic 699 | £96%
16354 | AAA | Puise Wavelorm (200Hz, 40% Generic 398 | £96%
10355 | ARA | Puisa Wavaform (200Hz, 60%, Ganenc 222 | +06%
70356 | AAA | Puise Waveform (200Fi2, B0%) G 087 | £06%
10387 | AAA_| QPSK Waveiomn, 1 MHz Genano 510 | =08%
10388 | AAA | GPSK Wavelom, 10 MHz Cananc 22 | 296 %
10356 | AAR | B4-0AM Wavelocm, 100 kHz Ganaric 6.27 | 206% |
10388 | AAA | B4-OAM Waveform, 40 MHz Ganarc 6827 | 298% |
10400 | AAD | IEEE BOZ 1186 Wi (20MHZ, D4-GAM, 999G 0c) WLAN 37 | 296%
10401 | AAD | JEEE BOZ 11ac WWiFi {&0MHz, G4-GAM, 99pc dc) WLAN 80 | +96% |
10402 | AAD | IEEE B02.118c WIFL {B0MHz, S4-QAM, B9pC dc) WLAN 53 | +88%
10403 | AAB | COMAZ00D [1XEV-DO, Rev. 0) COMAZ00 76| £96% |
30404 | AAB | COMAZ000 (1XEV-DO, Rav, % COMA2000 377 | £96% |
10406 | AAB | COMA2000. RCS, S032, SCHO, Full Rete COMAZD00 522 | £t96% |
70410 | AAG | LTE-TDD (SC-FDMA, 1 RS, 10 Mz, GPSK, UL Subs2,34.7.8.8) | LTE-TD0 78z | +0.6% |
1414 | AAA | WLAN GCOF, G4-GAM, 40MHZ___ Generic 854 | +86%
10416 | AAM_| IEEE B02.11b WiFl 24 GHz (D555, 1 Mbps, 89pc do) WILAN 54 | +06%
10416 | AAA | IEEE 802.17g WIF 24 GHz (ERP-OF DM, 6 Mbps, 98pc 00) WLAR B23_| +D.6 %
10417 T 7B | TEEE 802 Tiah WL OFiz OFOM, & Mbps. 59pe 0], WLAN 821 | £06%
10478 | AAA | IEEE 802.11g WiFi 2.4 GHz (D5SS-OF Db, 8 M WLAN 814 | +00%
10419 | AAA | IEEE 802.11g WIF 2.4 GHz (DSSS-OFDNM, 6 Mbpe. 83pe, Snort) | WLAN X 06 %
10422 | AAB | IEEE B02.11n (HT Greeafexd, 7.2 Mbps, BPGK) WLAN 32 | +96%
10423 | AAB | IEEE B02 11 (HT Greenfiex, 43.5 Mops, 16-QAM) WLAN K 206 %
10424 | AAB | IEEE 802 11n (HT Graenbeid, 72.2 Mbps, 64-OAM) WLAN BA0 | =95%
10425 | AAB | IEEE B02.11n {HT Greenfiek, 15 hbps, BFSK) WLAN pA1_| +96%
10426 | AAB | IEEE B0Z2.11n (HT Greenbeld, 50 Mbos, 16-0AM) WLAN 845 _| +06% |
10427 | ARB 10 (HT Groanseli. 150 Wops, G4-QAM) WLAN 541 | 196%
0430 | AAD | LTE-FOD (OFDMA. 5 MHZ. E-T 3.1) LTE-FDD 820 | +96%
10431 | AAD | LTE-FOD (OFOMA. 10 MHz, E-TM 3.1 LTE-FOD 838 | +96% |
10432 | AAC | LTE-FOD (OFDOMA, 15 MHz, E-TM 3.1 TEFOD 834 | +95%
0433 | AAC_| LYEFDD ;g;nm 20 MHz, ETM 3.1 LTEFDD 831 | £06% |
10434 | AAR | W-COMA (BS Tasl Modal 1, 6% OPCH) VCOMA 880 | +96%
(10436 | AAF | LTE-TDD (SC-FONA. 1 R8, 20 MHz, GPSX, UL Sub) LTE-TDO 782 | +06%
10447 | AAD | LTE-FDO (OFDMA, & MHz, ETM 41 (Y5 LTe-+00 756 | +06%
10438 | AAD | LTE-FDD (OF DM, 10 MHZ E-TM 3.1, Clippin #4%) LTE-FDD 753 | £068%
10449 | AAC_ | LTE-FDOD (OFDMA, 15 Mz, E-TM 3.1, Cliping 84%} LTeF0D 751 | 206%
10450 | AAC | LTE-FDO (OFOMA, 20 Mz, E-TM 3.1, Clipping 44%) LTE-FDD 748 | £96%
10451 | AAA | W-COMA (BS Test Model 1, 64 DPGH, Glipging 44%) WCDMA 759 | 306%
10463 | AAD | Validaticn (Square. 10ms, 1ms) Test 1000 | +98%
10456 | AAB | | 1180 WiFi {160MHz, 64-GAM, 9%pc dz) WLAN 853 | +98% |
10457 | AAA_| UMTS-FDD (DC-HSDPA) WCDMA 662 | £068%
10458 | AAA | COMAZ00D (1XEV-DO, Rev, B, 2 carters) COMA2000 655 | £90%
10456 | AAA | COMA20QD {1XEV-D0, Rav. B, 3 carmars) COMA20G0 825 | +96% |
10460 | AAA | UMTS-FOD (WCDMA, AMR) WCOMA 3§ | $90%
10461 | AAB | LTE-TDD (SC-FOMA 1 RS, 1,8 MHz, GPSK, UL Sub) LTETD0 782 | +96% |
0462 | AAB | LTE-TDD (SC-FOMA. 1 RS, 1.4 MHz, 16-QAM, UL Sub) LTE-T00 830 | +06%
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10463 | AAB | LTE-TDO {SCFDMA, 1 RB. 1.4 MHz, B4-0AM, UL 58) LTE-TDD 836 | +96% |
10484 | AMC | LTE-TDD 1 RB. 3 Mz, GP8K, UL Sub) LTE-TDD 7.82 | +9.6%
10465 | ABG | LTE-TDD .1 RE. 3 MHz, 16-CAM. UL Sub) LTETDD 832 | +96% |
10460 | AAC | LTE-TDD (SC-FDMA, 1 RB, 3 MHZ, 54-GAM, UL Sub) LTE-TOD 57 | £96%
10467 | AAF | LTE-TDD DMA, 1 RE, 5 MHz, OPSK, UL Sub) LIE-TD0 782 | +96% |
10468 | AAF | LTE-TDD DMA, 1 RE, 5 MHz, 16-GAM, UL Sub) LTETOD 832 | +9.6% |
10468 | AAF | LTE-TDD (SC-FOMA, 1 RB, 5 MHz, 64-GANM, UL Sub) LTE-TD0 856 | +9.6%
10470 | AAF | LTE-TDD (SG-FDMA, 1 RB, 10 MHz. OPSK, UL Sub) LTE-TD0 82 | £96% |
10471 | AAF | LTE-TDD (SC-FDMA, 1 BB, 10 Mz, 16-0AM, UL Sub) LIE-TDD 832 | £+96%
10472 | AAF | LTE-TDD (SC-FOMA. 1 RE, 10 BA-CAM, UL Sub) LE-1DD 857 | +0.0%
70473 | AAE | LYE-TDD (SC-FOMA, 1 RB, 15 ﬁ QPSK, UL Sub) LTE-TO0 782 | £956%
10474 | AAE | LTE-TDD (SC-FOMA. 1 R8, 15 Mz, 16-OAM, UL Sub) LTE-TDO 332 | £60%
10475 | AAE | LTE-TDD (SC-FOMA, 1 R, 15 MHz, 63-0AM, UL Sub) _ LTE-TDO 8.57 | +0.6 % |
10477 | AAF | LTE-TDD (SC-FOMA. 1 RB, 20 Mz, 16-0AM, UL Sub) LTe-To0 832 | +B6% |
10478 AAF | LTE-TDO (SC-FOMA, 1 RS, 20 MHz, 84-0AM, UL Sub) LTE-TDO B.57 £ 0.6 %
(70478 | AAS | LTE-TOD (SC-FDMA. 50% RS, 1.4 MH2, QPSK, UL Sub) LTE-TDD 774 | 06 % |
10480 | AAB | LTE-TDD {(SC-FOMA, 50% RB, 1.4 MHz, 16-QAM, UL Sub) LTE-TDD 318 | £86% |
10481 | AAB | LTE-TDO { 50% B, 1.4 MHz, 54-QAM, UL Sub LTE-TDD 345 | 206 %
10482 | AAC L%%A. 0% RB, 3 MHz. OPSK. UL Sub) LTE-TDD 771_| 296% |
0483 | AAC A, 50% RB, 3 Mz, 16-QAM, Sub) LTE-TDD 39 | 496 %
10484 | AAC | LTE-TDD (SC-FOMA, 50% RB, 3 Mz, B4-0AM, UL Sub) LTE-TDD A7 | 296% |
10485 | AAF LTTE%%MMR&S Mz, GPSK, LIL Sub) LTE-TDD 58 | 295 % |
10488 | AAF (SC-FOMA, S50% RE, 5 MHz, 15-CAM, UL Sub) LTE-TDD 838 | 496 %
10487 | AAF | LTE-TDD (SC-FOMA, 50% RB. 5 MHZ, 64-GAM, UL Sub LTE-TOD 0| 296 % |
10488 | AAF | LTE-TDD (SC-FDMA, 50% RE. 10 MHz, OPSK. UL Sub) TE-10D 770 | 296 % |
10488 | AAF | LTE-TDD (SC-FDMA, 50% RB, 10 MHz, 16-0AM, UL Sub) LTE-TOD 831 | +96%
10490 | AAF | LTE-TDD (SC-FDMA, 50% RB, 10 Mz 64-GAM. UL SU8) LTE-T0D 854 | +98% |
10491 | AAE | LTE-TDD E0% RB, 15 MHz. QPSK, UL Sub) LTE-TO0 774 +06
10432 | AAE | LTE-T0D (SC-FOMA. 50% RB, 16 Mz, 16-OAM. UL Subj LTE-TOD B4t | +06%
10485 | AAE | LTE-TOD (SC-FOMA. 50% RB, 15 PA-QAM. UL Sub) LTE-T00 855 | +06%
70488 | AAF | LTE-TOD (SC-FOMA, 50% RS, 20 ﬁ QPSK, UL Sub) LTE-TDO 74 | +86%
TiMG5 | AAF | LTE-TDO (SC-FOMA, 50% RB, 20 16-QAM, UL Sub LTE-TDD 837 | +06%
10486 | AAF | LTE- MHz, 63-GAM, UL Sub) LTETDO 850 | 0.6 %
10457 | AAB | LTE.TDO (SC-FDMA, 100% RE, 1.4 Mz, OPSK, UL Sub) LTE-TDD 767 | 206 %
1 AAB | LTE-TOD (SCFDMA, 100% BB, 1.4 MHz, 18-GAM, UL Sub) LTE-TDD 40 | £9.6 %
10458 | AAB | LTE-TDD | . 100% RE, 1.4 MHz, 64-CAM, UL Sub) LTE-TDD 88 | $96%
10500 | AAC | LTE-TDD (SC-TOMA, 100% R, 3 MHE, QPSK, UL Subj LTE-TDD 67 | 266 %
10501 | AAC | LTE-TDD (SC-FOMA, 100% RE, 3 MHz, 15-GAM, UL Sub) LTE-TDD 344 | 2956 % |
T0502__| AAC | LTE-TDD (SG-FOMA, 100% RS, 3 MHz, 64-GAM, UL Sub) LTE-TDD 352 | =66 %
10503 | AAF_| LTE-TDD (SC-FOMA, 100% RS, 5 MHz, QPSK, UL Sub) LTE-TDD 772 | +96%
10504 | AAF | LTE-TDD (SG-FDMA, 100% RB, 5 MHz, 16-QAM, UL Sub) TE-T0D [E 496 % |
10505 | AAF | LTE-TDD (SG-FOMA, 100% B, 5 MHz, 64-0AM, UL Sub) LTE-TDD 854 | +66% |
10806 | AAF | LTE-TDD (SC-FOMA, 100% RB, 10 MHz, OPSK, UL Sub) LTE-T0D 774 | +96% |
(10507 | AAF | LTE-TOD (SGC-FOMA, 100% R, 10 MHz, 16-QAM, UL Sub) LTE-T0D 398 | £906% |
10508 | AAF | LTE-TDD (LW-FDMA 100% RB. 10 MHz, B-0AM, UL & soo"'; LTE-TD0 355 | +06%
10508 | AAE | LTE-T0D (SC-FOMA. 100% RE. 15 MHz, QPSK, UL Sub) LTE-T0D 789 | £96% |
10610 | AAE | LTE-TOD (SC-FOMA. 100% RB. 15 MH2, 16-Q@AM, UL % LTE-T00 B43 | +06%
10611 | AAE L@% 100% RB. 15 MHz, 64-QAM, UL Sub LTe-T00 851 | *06% |
10512 | AAF | LTE-TDOY 100% RE, 20 MHz, QPSK. UL Suby LTE-TDO 774 | $96%
10613 | AAF | LTE-TDD (SC-FOMA, 100% RB, 20 MHZ. 16 ) LTE-TDO BAZ | 206%
10514 | AAF | LTE-TDO (SC-FOMA, 100% RB, 20 MHz. TLOAM, m.sm) LTE-TDD B45 | £96%
10515 | AMA | IEEE 602 11b WiE| 2.4 GHz (0596, 2 Mbps, WLAN 58 | 208 %
10516 | AAA | IEEE 802 11b WiFi 2.4 GHz (DSSS. 5.5 Mbps, sspc o) WEAN 157 | =66 %
10517 | AAA £ 802,116 WiFi 2.4 GHz {0555, 11 Mps, 99pc oc) WLAN 58 | 296% |
0518 | AAB | IEEE B2 118/ Wirl 6 GHz (OFDM, § Mbps, 999c da) WLAN B23 | +96% |
10515 | AAB | [EEE B02.11a/h Wik & GHz (OFDM, 12 Mbps. 89p¢ &¢) WLAN 833 | 296% |
10520 | AAB | IEEE BOZ.11a/h WiFi 5 GHz (OFOM, 18 S8pa oa) WLAN 812 | 496 %
30521 | AAB | IEEE B0Z.1TAIN Wi 5 GHE (OFDM, ‘54‘%3 pc oc) WLAN o7 | 19868 %
10522 | AAB | IEEE B0Z.11a/h WIFI 6 GHz (OFDIA, 38 & WLAN 845 | +96% |
30525 | AAB | IEEE 902.11ah WiFl 5 GHz (OFDM, 48 96pt oe) WLAN 808 | +6.6%
10524 | AAB | IEEE B02.11aih WFi & GHz (OFOM, 54 Mups, 93pc de) WLAN 827 | +06%
E AAB__| TEEE 902.17ac WIFI (20MHz, MCSD, 99ps d) WLAN 36 | +968%
10526 | AAB | IEEE Bo2. HocWIFT{ﬁaKL 1CS1, 38pc do) WLAN 42 | +06% |
10627 | AAB | IEEE BUZ. 1 1ac WIF| (20MHz, MGS2, 98¢ o) WLAN 21 | =06 %
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10628 | AAB | IEEE 802 110c WiFi (20MHZ, MCSD, 89pc aC WLAN 836 | +96% |
10520 | AAB_| IEEE 807 11ac WiF1 (20MHz, MCSA, 89pc do WiAN 836 | £98%
10531 | AAB_ | IEEE B2.118c muac"—sz‘ﬁum 2. ACSE, Bape o WLAN 843 | $00%
10532 | AAB | IEEE B0Z.11nc WIF| (20MHiz MCST. B9pc 6c) WLAN 820 | +0.4%
10533 | AAB | [EEE B02.1180 WiFi (20MHZ. % Bpe &) WLAN 838 | 466 %
10834 | AWAB | IEEE BOZ.118c WIF) (A0MH2. . 98pc &0 WIAN 845 | £0.6 %
10535 | AAB | IEEE 802,11a0 WIF] (A0MHz, MCS1, 99pe oo WLAN 45 | =98 %
10636 | AAB | IEEE 802.11ac WiFi (40MHz, MCS2, 98pe dg WLAN 832 | 06%
| 10837 | /AAS | TEEE 802.11ac WIF| (40WHz, MCS3, Spc do WLAN 544 | $86%
10538 | AAB | IEEE 802.11ac WIFI (40MHz2, MCS4, 98pc do WLAN 654 | =96 %
10540 | AAS | IEEE B0 11ac WIFI (40MHz, MCS8, 98¢ dc WLAN 539 | £98 %
10641 | AAB | IEEE 802.11ac WiFl (40MHZ, MGS7, 99pC dc WLAN 546 | +96%
10502 | AAB | IEEE 802.11ac WiF| (40MHz, MCSS, 38oc dc WLAN 65 | 296%
10543 | AAB 802.11ac WIFi (40MHz, MCS9, 98pc dc WLAN 65 | +86%
10544 | AAB | IEEE BOZ 1180 Wiri (B0HZ, MCS0, 99p¢ do WLAN 847 | +06%
| 10545 | AAB | IEEE 802 11ac WIF (80MHz, MCS1, 58po dc WLAN 55 | +9.6% |
10546 | AAB | IEEE B02.118c VAiri {(0MHZ, MCS2. H9p0 0C) WLAN 35 [498%
10547 | AAB | IEEE B0Z 1 1mc Wiri {B0MHz, MCS3. B8pe de WLAN 43 | $08%
10540 | AAB | IEEE B02.1180 WIFI (80MHz, MCSA, B8pc oo WOAN 37 | £96% |
10550 | AAB | IEEE B02.110c WIFI (B0MEZ, MCSE, DIpo 00 WLAN 338 | $06%
30551 | AAB_ | IEEE 802.11ac WIFI (B0MHz, MCST, B3pc de, WLAN 50 | +B6% |
10552 | AAB | IEEE 802.118c Wi (B0NHZ. MCSS, 9ipc 0) WLAN 42 | +06%
10553 | AAB | IEEE 802.11c Wi (BOMIE, Mcﬁi'm‘. B0 oc) WLAN A5 | £98%
[1055¢ | AAC | TEEE B02 11ac WIFI (160MHz, MCSD, Sdpc o) WLAN B4B | =85%
10656 | AAC | IEEE B0Z.118c Wikl (160MHZ. MCS1, 99p0 00) WLAN 847 | 296% |
(10556 | AAC | IEEE 802.11ac WIFI (160MHz. MCS2, G9pc ¢ WLAN B50 | 96%
(10567 | AAC | IEEE BOZ 11ac Wil (160MHz, MCS3, 89ps o WLAN 852 | 296% |
10668 | AAC | IEEE B2 1 1ac WiFi (160MHz, MCE4, 98pc de WLAN 861 | :96%
10560 | AAC | IEEE B02.11ac WIFI | 180MiHz, MCS6, 98pc do WLAN 73| 96 %
10561 | AAC | IEEE B02.1180 Wik {1BOMHZ, MCST, 999C d¢ WLAN 56 | t96%
70562 | AAC | IEEE B02.11ac WIFI (160MHz, MCS8, 985c dc WLAN 59 | +06% |
10563 | AAC | IEEE 02,1180 Wi (160MH2, MCS9, 89pc o WLAN 77 | +66%
0664 | AAA | IEEE 802,130 Wi 2.4 GHz (DSSS-OFDM, 8 Mbps, 99pc dc) WLAN 25 | +96%
10665 | AAA | IEEE 802,110 WIFI 2.4 GHz (DSSS-OFDM, 12 Mips, 89pc de) WLAN 145 | £D6%
10666 | ARA lEEEBD?JiaWF——LWHH?JGm( 18 Mops, 99pc dz) VILAN 313 | £08%
(70567 | AAA | IEEE 802.11g WIFi 2.4 GHz (DSSS-OFOM, 24 Mops, 9690 dc) VILAN 00 | =98 %
10568 | AAA | IEEE 802.11g WiFl 2.4 GHzZ gmﬁwm de) WLAN 37 | =08%
10569 | AAA | IEEE B0 11g WiFi 2.4 GHZ , 48 Mbps, 99pc dc) WLAN A0 | 98 %
10570 | AAA | IEEE 802 11g WIFI 2.4 GHz (OSSS-OFDM. 54 hbps, 98p¢ dc) WLAN 830 | 206% |
10571 | AAA_| IEEE B0Z 110 WiFl 2.4 Gz (0869, 1 Mbps, 90pc dc WLAN 188 | 206 % |
10572 | AAA | IEEE BOZ 11b Wi 2.4 GHz (DSSS, 2 lbpa, 900¢ A WLAN 99 | 296 %
10573 | AAA | IEEE BO2.11b Wl 2.4 GHz 5.5 Mbps, 80pc do) WLAN 198 | 96 % |
10574 | AMA | IEEE soz_mws—“%u Grz 11 Maps, 90pc de) WLAN 98 | +96%
10575 | AAA | IEEE B02.11g WIFI 2.4 GHz (DSSS-OFDM, 6 Mbps, 80p¢ dc) WLAN 850 | +06%
10676 | AAA | IEEE B2 110 WiFi 2.4 GHx (USSS-OFDM, 9 Mbos, 90s¢ dc) WLAN 860 | +9.
10577 | AAA | TEEE 80211 WiFi 24 GHz (DSSS-OFDM, 12 Mops, 80ps 0] | WLAN 870 | +9.6%
10578 | AAA | IEEE 802.11g WIFI 24 GHz (DSSS-OFOM, 18 Mbps, B0pc dc) WLAN 849 | £08%
10678 | AAA EEE 80 110 WIF 2.4 ¢ g WiFi 24 c“"uz!(F?m_.osnm, 24 Mbps, B0pc dc) WLAN 836 | +068%
90580 | AAA | IEEE 807.11g WiFi 2.4 Gz (DSSS-OFDM. 36 Mbps, 900C dc WLAN B76 | £06%
10581 | AAA “"'IEEE‘FGZ"'ui WiFi 2.4 GHz %sm OFOM, 48 Mbps, S02¢ dc WLAN 835 | 268%
(10682 | AAA | IEEE BO2 11g WiF) 2.4 GHZ ( 54 Mbps, 90pc dc WLAN 867 | 286% |
10563 | AAB | IEEE B02 11a/n Wiki 5 Griz {OFDVA, 6 Mops, 90pc 09) WLAN 650 | +96%
10584 | AAB | IEEE B2 115/ WIF| 5 Griz {OF DM, 8 Mbps, S0pe da) WLAN 60| 266%
10585 | AAB | IEEE BO2.11a/h Wiri 5 GHz (OF DM, 12 Mbps, 80pc dc) WLAN 70 | 456 % |
10586 | AAB | IEEE BUZ.11ah W b GHz (OFDM, 18 Mtps, Bdpe oc) WLAN 49 | +96%
10587 | AAB | IEEE B02.11a/h Wiri 5 Gz (OFDM, 24 Mbps, 80pc oo WLAN 835 | t96%
0538 | AAB | TEEE B02.11a/ WiFi 5 GHE (OFDM, 36 Mbps, 90pc do WLAN 876 | +086% |
(70588 | AAB | iEEE 802 17ah VIFI 5 GHz (OFDM, 38 Mbps, 900t ¢ WLAN 835 | £0.6%
10590 | AAB | IEEE B02.11ah WiFi 5 GHZ (OFDM, 54 Mbps, 90pe ot WLAN BE7 | £96%
0501 | AAS | IEEE 802.11n (HT Mixod, 20M¥Hz. 1ACS0, B0pc oc WLAN 663 | 2068%
10682 | AAB | IEEE B02.11n (HT Mixed, 20Mrz, MCB1, 90pc de WLAN B.70 | 296%
10583 | AAB | IEEE B02.11n (HT Mixed, 20MHz. MCS2, 90pe oc WLAN B64 | 496 %
10594 | AAB | IEEE 802.11n (HT Mixsd, 20MHz, MCS3, 80pc dc WLAN B74 | 296%
10595 | AAB | IEEE B02.11n (HT Mixsd. 20MHz, MCS4, 90pc do) WLAN 874 | 296%
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10595 | AAB | JEEE 502.11n (HT Mued, 2061Hz, MCSS5, 90pc de) WLAN 871 | £06% |
10507 | AAB | IEEE 02.11n (HT Mixed, 20WHz, MCS6, 90pc WLAN 872 | +06%
10598 | AAB | IEEE 802.11n (HT Moted, 20MHz, MCS?, 80pc o] WILAN 850 | £96%
(10598 | AAB | IEEE 802.11n (HT Mixed, A0MHE, MCSD, G0po 6o WLAN 879 | +96% |
10600 | AAB | IEEE B0Z.11n (HT Mixad, S0MHz, MGS1, B0po oa) WLAN 888 | +86%
10601 ARB | IEEE 802.11n (HT Mixed, 40MHzZ. MCS2. BOpc 0c) WLAN 882 | £96%
30602 | AAB | IEEE 802.11n (HT Mixed, S0MFLz, MCS3, 80pc o) WLAN 91 | $86%
10603 | AAS | IEEE 802,110 (HT Mixed, 4A0MHz. MCS4. B0pc oc) VLAN 903 | £86%
10604 | AAB | IEEE 802.11n (HT Mixed, S0MHz. MCSS, 90pe do) WLAN 876 | £9.6%
0808 | AAB | IEEE 802,110 (HT Mixed, S0MHz, MCSb, 90po 06) WLAN B7 | =96 %
(0600 | AAB | IEEE 802.11n (HT Mixed, A0M¥z, MCS7, 90pc da) WLAN B2 | =068%
10607 | AAB | IEEE 802.11ac WIFI (20Mriz, MGS0, 90pC dc. WLAN 364 | $96% |
10808 | AAB | IEEE 802.17ac WIFi {200z, MCS1, 90pe de WLAN JT | 206%
10668 | AAB | [EEE 802.11ac WIFI (20MHz, MCS2, 900¢ dc, WLAN 57 | 296%
10610 | AAB | IEEE 802 soz.1mﬁs@mt.uc‘§fﬁmoc WLAN 78 | *96%
10611 | AAB | IEEE 802.11ac WiFl (20MHz, MCS4, 80zc dc) WLAN 370 | 6%
10612 | AAB | IEEE BOZ.11ac WIFi (20MHz, MCSS, 80pc dc, WLAN 877 | +96%
10613 | AAB | IEEE B0Z 11ac Wiri (20MHz, MCS8, 90pc WLAN 894 | 296 % |
10614 | AAB | IEEE B02 1180 WIFL (20MHz, MCS7, §0pc de. _WLAN 58 | +96% |
10615 | AAB | IEEE BOZ 118 VAiFi (200MH2, MCSB, 80pe 80 WLAN 82 | $98% |
10618 | AAB_| IEEE BOZ 11ac WiFI (S0MHz, MCSD, S0pc dc WLAN 82 | +96% |
10817 | AAB | IEEE B02.118c WWIFi (40MH2, MCS3, 90pC do) WLAN 81| $96%
10618 | AAB | IEEE 802 11ac Wikl {40MH2, MICS2. B0pc dc) WLAN 58 | +96% |
10619 | AAB | IEEE B2.11ac WIF| {40MHz, MCS2. S0pc dc WLAN 86| +06%
10620 | AAB | IEEE B02.118¢ WiFi (AUMHz. MCS4, BOpe oc WLAN B7 | +86%
10621 | AAB | JEEE 802.11ac WIFI {40MHz. MCSS, 80pa de WLAN 77 | $96%
(10622 | AAB | IEEE 802.118c WIFI (AUMHZ MCSE, DOpo o) WUAN 168 | +8.6% |
10623 | AAB | IEEE 802,118z WIF (40MHZ, MCST, 90pc oe) WLAN 162 | +06%
10624 | AAS | IEEE 802.11ac WIF| (40MHz, MCS8, 90ps do WIAN D6 | £06%
0625 | AAB | IEEE 'laua!!i! V3ac WIF] (40MHz, MCSS, 90pc 0c VILAN 66 | £086% |
(10626 | AAB | IEEE 802.11ac Wil (S0MHz, MCSO, 90o¢ do WLAN B3 | £668%
10627 | AAB | IEEE 802.11ac WIFI (BOMHz, MCS1, 80pc do WLAN 88 | tD6%
10628 | AAB | IEEE B02.113c WIFI (BOMIHZ, , 90pc de WLAJ B71 | 2BB% |
10623 __| AAB_| IEEE B0Z 11ac WIFl (B0MHz, MCS3, 90t do WLAN 86 | +06%
10630 | AAB | IEEE BO2.11ac WiF) (BUMHZ, MGSA, 9050 dc, WLAN 72 | 206%
10631 | AAB | IEEE BOZ 11ac Wiri (BOMHZ, MGSS, 8096 de) WLAN 81| 296%
10632 | AAB | IEEE BOZ 115 WiFi {BOMHzZ, MCS6, 90pc de WLAN 374_| 296 %
10633 | AAB | IEEE B2 116c VIl (30MHz, MCST, B0pc dc WLAN 383 _| 96 %
10634 | AAB | IEEE mnuwu»'_cmﬁx BUMHz, MCSE. 80pc dc WLAN 880 | +96%
10635 | AAB | IEEE 602.118c Wil , §0pe do) WLAN 81| +96% |
10630 | AAC | IEEE BO2.11ac WiFi [160MHE, MOSO, 909E <) WLAN 883 | 296% |
10637 | AAG | IEEE B02 11ac WIFI (160MHz, MCS1 dc WLAN 79 | £96% |
Y0638 | AAC | IEEE BO2.138c WiFi (160MHz, G0y WLAN 85| +96% |
(10639 | ARG | IEEE 802.1%ac WIFI (160MHz, MCS3, S0pc dc WLAN 85 | +96%
10640 | AAC | IEEE 802 11ac WIFl (160MHzZ, MGS4, f0pc WLAN B8 | :96%
10631 | AAC | IEEE 802.11ac WIFi (100MHz, MCS5, 80p¢ dc WLAN 2.06_| +9.6% |
10642 | AAC | IEEE 802,11ac WIFI (160MHz, MCS6. 80pc ot WLAN 5.06 | £0.6% |
10643 | AAC | IEEE 802.118c WIF| (180MHz, MCS?, B0pc dc) VILAN 389 | +96%
10644 | AAC | TEEE BOZ.1 Tac WiFi (1900, ICSS, B0pc &c) WLAN 905 | 96 %
10645 | AAC | IEEE B0 11ac WIF) (160MHz, MCSE. S0pc o) WLAN 11 | £08%
10648 | AAG | LTE-TDO {(SC-TOMA, 1 RB, 5 MHz. QPSK, UL Sub=2.7) LTE-TDD 1196 | 296%
10847 | AAF_ | LTE-TDO (SC-FOMA, 1 RB. 20 MHz, QPSK, UL Sub*2.7) LTe-ToD 1196 | 296%
10648 | AAA | COMAZOO0 (1% Advanced) B CDMAZ000 345 | 206%
10862 | AAE | LTE-TDD (OFDMA, 5 MHz, E-11 3.1, Clpping 44%) LTE-TDD 601 | 296%
10653 | AAE | LTE-TDD (OFDMA, 10 MHz, £-TM 3.1, Clipping 44% LTE-TDD 742 | 296% |
10550 | AAD | LTE-TDD (QFDMA, 15 MHz, E-TM 3, 4% LTETDD 696 | 106%
10855 | AAE | LTE-TDD (OFDMA, 20 MHz, E-TM 3.1, A%, LTE-TOD 721 | 296% |
10658 | AAA_| Pulse Wavelonn {200Hz, 10% Test 10.00 | 295%
10858 | AAA | Pulse Wevelorm (200Hz, 20% Tast 669 | +96%
10660 | AAA | Pulne Waveform (200Hz, 40% Test 388 | +96%
10681 | AAA | Pulsa Waveform (200Hz, 60% Test 222 | +90%
10662 | ARA_| Puss Wavelorm (200Hz, 80%) Tost 0097 | +06% |
10670 | AAA | Blustosth Low E Blustaot 219 | $06%
0671 | AAA | IEEE B02.11 m“(ﬁuxm! z, MCS3, B0pC 0c) WLAN P0G | +06%

Cerfificate No: ES3-3076_Jui20 Page 16 of 21

F-TP22-03 (Rev.00) 159 / 245 HCT CO.,LTD.



CT FCC ID: A3LSMA326U Report No: HCT-SR-2102-FC008-R1

HCT CO,LTD
ESIDV3- SN:3076 July 31, 2020
(70672 | AAA | IEEE 802,118 (20MHZ, MCS1. Bape 0c, WLAN 57 | £96% |
(10673 | AAA | TEEE B02 1 Tax (20MHz, MICS2, B0pc do WLAN 78| 296 %
10674 | AAA |1 wz.nax%h. WCS3, 90ps oo WLAN 74| 466 % |
10675 | AAA | IEEE 802.118x {20MHz MCSA, 80ps oz WLAN 90 | +96% |
10676 | AAA | IEEE 602 t1ax mmcjuéggpcdc WLAN 77 | +96%
10677 | AAA | IEEE 802 11ax [20MHz. MGS6, D0pe g6 WLAN 73 | £9.6%
10678 | AAA | IEEE BOZ.11ax (20MHz. MCST, 90pe o WLAN 78 | +9.6% |
106579 | AAA | IEEE 802 11ax (20MHz. MCSB, 90pc da) WLAN 89 | +B6%
088G | AAA | IEEE 802.118x (20MH2. MCSS, 80p¢ o¢) WLAN B0 | £50%
10881 | ANA | IEEE B02.11ax (20MHz, MCS10. 90pc &c) WLAN 62 | +0.6%
10682 | AAA | IEEE 802 11ax (20MHz, MCS11, B0pe ac) WLAN 863 | +06%
10683 | AMA | IEEE B02.11mx (20MHz, MGS0, 98¢ de) WLAN 842 | +06% |
10684 | AAA | IEEE 802.11ax (20MRz, MCS1, 95pc o, WLAN 826 | £0.6% |
10685 | AAA | IEEE 802.11ax (20MHz, MCS2, 99p¢ dt, WLAN B33 | £00%
"i0686 | AAB | IEEE 802.14ax (20MHz, MCS3, 9990 d WLAN 828 | +B6 %
10887 | AAA | IEEE BOG.17ax (20MHEz, MCS4, 999¢ de WLAN 145 | £8.6%
10688 | AAA | IEEE 802.11ax (20MHz, MCSS, 99pc dc) WLAN 320 | +0.6% |
I0680 | AAA | IEEE B02.13ax (20MHz2, MGSA, 8age do WLAN 355 | B8 % |
10080 | AAA | TEEE 802,11ax (20MHz, MCS7, S9pc dc) WLAN 829 | +88% |
10631 | AAA | IEEE 802113k (20MHZ, , 89pc dc WLAN B25 | 8.6 % |
10692 | AAA | IEEE 802 11ax (20MHz2, MCS3, 88pc dc) WLAN 829 | 2B886%
1G693__| AAA | IEEE 802.11ax (20MHz, MCS10, 999¢ 0o WLAN 25 | =96%
70694 | AAA | IEEE B02.138x (20MHz, MCS11, 98pc dt) WLAN 57 | 208%
10656 | AAA_| IEEE H02.11ax (40MHz, MCSD0, S0pc 6c) WLAN 78 _| 296 % |
10686 | ARA | IEEE 802 11ax (40MH2, MCS1, B0pe 0c) WLAN 891 | 296%
(10687 | AAA | IEEE B02.11ax (40MHz, MCS2. S0pc 6o} WLAN Bl | +0.6% |
10658 AAA | IEEE BO2.11ax (40MMz, MCS3, oc) WLAN 88 | +96 ?‘_
10698 | ARA | IEEE BOZ 11ax (4 % o) WLAN 82 | 2986
10700 | AAA | IEEE 802 11ax (40MHz. MCSS, 90ps do) WLAN 73 | 206 %
10701 | AAA | IEEE BOZ 11ax (40MHz. MCSS, 90pc dc) WLAN 86| 196 % |
10708 | AAA | IEEE B02 118x (40MHZ, MCST, 90pe og) TWLAN 870 | 496 %
10703 | AAA_| IEEE B2 110x (S0MHz. MCSE, 00p: 0t} WLAN 882 | +96% |
10704 | ARA | IEEE B0Z.1 1ax (S0MHZ ICSS, B0pe 05} WLAN 56 | 296 % |
10705 | AAA | IEEE 802 11mx (40MH= MCS10, BOpG oc) WLAN 89 | 4956%
10708 | AAA | IEEE B02 11ax (40MHz. MCS11, 80pc o) WLAN 66 | 06 %
10707 | AAA | IEEE B02.11ax (40MHz, MCS0, 99pc e WIAN 832 | $86% |
10708 | AAA | IEEE B02.11ax (40MHz, MCS1, 98pc dc WLAN 555 | 296 %
10708 | AAA | IEEE B02.11ax (40MHT, MCS2, 98pc oo WLAN 533 | +96% |
10710 | AAA | IEEE B02.11ax (40MHz, MCS3, 980¢ de WLAN 825 | £96%
10711 | AAA | IEEE B02.1 Tax (A0MHz, MCS4 dc WLAN 38 | +95% |
10712 | AAA | IEEE ‘So‘e_'.nsx'—“imm"'_"ﬁ"gm ; wch! dc WLAN 167 | $96%
10713 | AAA | IEEE 802.11ax (40MHz, MCSS, 28p¢ dc WLAN 33 | +96% |
0714 | AAA | TEEE 802.11ax (40MHz, MCS7, 99pc dc WLAN 826 | +06% |
10715 | AAA | IEEE B02.13ax (40MHz, MCS8, 99pc dc, WLAN B35 | +06%
10716 | AAA | IEEE 802.11ax (40MHz, MCSS, S8pc dc WLAN 830 | +B6%
| 0717 AAA | IEEE 802.11ax (40MHz, MCS10, 5%pc dc) WLAN 148 | +86% |
TO718 | AAA | IEEE 802.17ax (40MHz, MCS11, B%pe d¢) WLAN 24| £96%
0718 | AAA | IEEE 802.11ax (B0MHz, MCSO, 80po dc WLAN 81 | 06 % |
10720 | AAA | IEEE 802.11aX (B0MHz, MCS1, B0pe dc WLAN 887 | +0.0%
10721 | AMA | IEEE 802.17ax (80MHz, MGS2, B0pc de WLAN 876 | 206 %
10722 | AAA | IEEE 802.11ax (BOMHzZ, H0pc ac WLAN 355 | £96%
10723 | AAA | IEEE 802.118x im“nz.'ncsc&!. 00pe de WLAN 70 | 206 %
10724 | AAA_| IEEE 802 11ax (BOMHz, MCSS, 2pe do WLAN 00 | 0.6 %
10725 | AAA | IEEE 802.11ax (B0NHZ, dc, WLAN 74 | 496 %
10726 | AAA | IEEE 802 118x (B0MHz, MCS7, BOpe 0o WLAN 72 | 29.6%
10727 | AAA | IEEE 802 11ax (80MHz, MCSS, 80pc o) WLAN 66 | 06%
10728 | AAA | IEEE Mlﬂaxgm WMCSH, 50po oc) WLAN 865 | 265% |
10729 | AAA | IEEE BOZ 118x WMCS10, 80pC de) WLAN B64 | 296%
(10730 | ARA | IEEE 802 11ax (80M¥iz, MCS11, 80pc do) WLAN B67T | 296% |
10731 | AAR | IEEE 802 11ax {80Miz. MGSO, Bapc 00 WLAN 842 | £96%
10732 | AAA | IEEE BOZ 11ax [B0MH2. MCS1. 99p0 do WLAN 846 | +96%
10733 | AAA | IEEE BO0Z.11ax (S0MHz, MCS2, B5pc 05, WLAN A0 | 206% |
10734 AAA | IEEE BOZ.118x (B0MHz, MCS3, B8pe oe; WLAN 25 | 296%
10735 | AAA | IEEE BOZ 11ax {S0MHz. MCS4, 9800 oc WLAN 33 | +96%
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(10736 | AAA | TEEE 802.11ax {80MHz. IACSS. 95pc 0o) WLAN 827 | t96%
10737 | AAA_ | IEEE B02 113X (90MHzZ. MCS6, 99pc o) WIAN 838 | +96%
10738 | ARA | IEEE B02.1 Tax (80MHz. 1ACST, 93pc o) WLAN 42 | +08%
10733 | AAA | IEEE B02.11a (80MHZ. MCS8, 990 0} WLAN 29 | +98%
10740 | AANA_| IEEE B0Z.11ax (B0MHz. MCSS, 38pc dt) WiAN 348 | +96%
10741 | AMA | IEEE 802.11m, MCE10. 83pc do) WLAN 940 | +9.0%
10742 | ARA m.a'm"'{%: MC513, b oo} WLAN 843 | 66 % |
10743 | AAA | IEEE BO2.11nx (160MHZ, MCS0, B0ps oa) WLAN 804 | +98% |
10744 | AAA | IEEE B0Z.11ax (160MHz, MCS1. B0pc 0o WLAN 16 | +80%
10745 | AAA EE‘—‘_‘%WM."” i Wz.‘%ﬁim WLAN 593 | £9.6%
10746 | AAA | IEEE B02.11ax (160MHz. MCS3, 30pt da “WLAN 1 | =08 %
10747 | AAA | IEEE 802.11ax (160MHz, MCS4, 90pc do WLAN 04 | s96%
10748__| AAA | IEEE 802 11ax (100MHz, MCS5, 80pc de WLAN B93 | 98 % |
10749 | AAA | IEEE 802.11ax {160MHz, MGSB, S0p¢ de WLAN BB0 | +98%
70750 [ AAA | IEEE BG2.118x (160MFz, MCS7, 9090 ac WLAN 79 | 95 % |
16751 | AMA_| IESE 802 11ax {160MHz, MCSS, 0pc do) WLAN 82 | 2896%
10762 | AAA | IEEE 802 114x {160MHz, MCS9, §0pc dc) WLAN 81 | 296%
10753 | AAA_ | [EEE 802 1 1ax (160MHz, MCST0, 90pe de) WLAN 00 | +96% |
10754 | AAA | IEEE B2 118x {160MHz, MGS11, 90pc 05) WLAN 94 | 296 %
10765 | AAA | IEEE BO2.11ax (150MHZ, MCS0. 89po oo} WLAN 6 | +98%
70756 | AAA | IEEE 8021 18X (150MHzZ, MGS1, 99pc i) WLAN 77 | 96%
10767 | AAA | IEEE 502.11mx (100MHE, MCS2, 83ps do WLAN 877 | 296%
10758 | AAA | IEEE 8021 1ex (100MHz, MCS3, S8p0 do WLAN 59 | £96% |
10758 | AAA | IEEE 502.11a% (160MHZ. WCSA, B8pc 0¢ WLAN 58 | +0.6% |
10760 | AAA | IEEE B02.11ax (160MHzx, MCSS, 98pc o8 WLAN A9 | £86%
10761 | AAA | IEEE 802.118x (160MHZ. IMCS6, 98pc 02 WLAN 58 | £9.0%
70762 | AAA | IEEE 802.11ax (160MH2. MCS7, 98pc oc) WLAN BAD | *B6% |
10765 | AAA | |ESE 802.11ax (160MHz, MCS8, 98pc dc) WLAN 853 | =86%
10764 | AAA | IEEE 802.11ax (180MiHz, MCS9, 99pc dc) WLAN 854 | 206%
10766 | AAA_| |EEE B802.11ax(160MHz, MCS10, 89pe o) WLAN 554 | =0¢
10768 | AAA | IEEE B0211ax {160MHz, MCE11, 8pc oc) WLAN 351 | 2G8%
0767 | AAC | 5G NR (GP-OFOM, 1 RB, 5 MH, *SK, 15 kHz) 5G NR FR1 10D 99 | z96%
(10768 | AAC_| 5G NR (CP-OFOM, 1 RS, 10 MHz GPSK, 15 kriz) “5GNR FR1TDD 01| +96
0769 | AAC_| 50 NR (CP-OFDM. 1 RB, 15 MHz, OPSK, 15 kHz 5G NR FR1 100 01| 298
(10770 | AAC_| 5G NR [CP-OF M. 1 18, 20 %‘W 15 kHz 5G NR FR1TDD 02 | +96% |
10771 | AAC_| BG NR (CP-OFDM. 1 RB, 25 Mz, QPSK, 16 kHz) 5G N PRI TOD 02 | +96%
1072 | AAC | 56 NR (GP-OFDM, 1 B, 30 MHz, GPSK, 15 kHz 5G NA FR1 100 23 | +96% |
10773 | AAC_| 5G NR {CP-OFDM. 1 RB, 40 MHz, QPSK, 15 K SGNAFRITUO | 803 | +9.6% |
10774 | AAG_| 5G N (CP-OFDM, 1 RB, 50 MHz, OPSK, 15 kHz SGNRFRITDD | 802 | $868%
"30775__| AAB_| 50 NR{CP-OFDM, 50% RB, 5 MHZ 5 WHz) SGNRFRITDO | 8231 | +06% |
10776 | AAG_| 5G NR (CP-OFDM, 50% RB, 10 MHz, QPSK. 15 kHZ) 5G NR FR3 T0D 150 | +B.6% |
0777 __| AAB | 5G NR (CP-OF DM, 50% RB, 15 MHZ, 16 kHz 5G NR FR1 10D 330 | £06%
10778 | AAC_| 5G NR [CP-OFDM, 50% RB, 20 MHz, 35 KHiz) 53 NR FR1 TDD 31 | =86%
10779 | AAB_| 5G NR (CP-OFDM, 50% RE, 25 MHz, QPSK. 15 5G NR FR1 100 42 | £86%
10780 | AAC | 506 NR (CP-OFOM, 50% RB, 30 MHzZ, QPSK. 16 5G NR FR1 10D 38 | 206 %
10781 | AAC | 66 NR (CP-OFDN, 50% RB, 40 MHZ, QPSK_15 5G NR FR1 100 38| 206%
10782 | AAC | 50 NR (CP-OFDM, 50% RB, 50 M-z, OPSK_ 15 kiz) 5G NR EFR1 10D 43 | 406%
10783 | AAD | SG NR 'c‘v-orw"'m 5 WHz) 5G NR FR1 7DD 31 | 96 %
10784__| AAG | 50 NR (CP-OFDM, 100%, RB, 10 MHz, QPSK, 1 5G NR FR1 100 29 | 96 %
(10785 | AAG | 50 NR (CP-OFDM, 700% RB. 15 MHz, QPSK_ 16 kHz SGNAFRITOD | 840 | £96%
10786 | AAC | 6G NR (CP-OFDM. 100% RB. 20 MHz. QPSK. 15 kH. 5G NS FRI 10D 35 | 296% |
10787 | AAG | 5G N (CP-OFDM. 100% RB. 25 MHz, QPSK, 15 kHz) 5G NR FRI TOO 44 | 296 % |
10788 | AAC_| 50 NR (CP-OFDM. 100% RB. 30 Mz, QPSK. 15 5G NA FRY 100 39 | 298%
10789 | AAC | 60 NR (CP-OFDM, 100% RE. 40 MHz OPSK. 15 SGNRFRITDO | 837 | +95% |
0790 | AAG mmgcv-om,wowaa‘sog%ﬁopsms SGNRFRITOD | 839 | $96%
10731 | AAC | 6G NR (CP-OFDM, 1 RB. 5 Wiz, GPSK, 30 #Ha) 5G NR FRT TDO 783 | +96%
10792 | AAC_ | 6G NA (CP-OFDM, 1 RB_10 MHz, OPSK, 30 kHz) SGNRFRITOD | 702 | +06% |
10793 | AAC (CP-OFDM, 1 RB, 15 MHz, QPSK, 20 kHz) EGNRFRITOD | 795 | +9.6%
10794 | AAC | 56 NR (CP-OFDM, 1 R. 70 MHz. GPSK. 30 kHz) SGNRFRITOD | 782 | 06%
10795 | AAG | 5G NR (CP-OFDM, 1 RE, 25 MHz. QPSK. 30 SGNRFRITOD | 7.84 | £8.6% |
| 10786 | AAC | 50 NR (CP-DFDM, 1 RB, 30 MHz. OPSK, 30 SGNRFR1TDD | 782 | +96%
10767 | AAC | 5G NR (GP-OFDM, 1 A6, 40 MHz, QPSK, 30 BGNRFRITOD | 801 | 06%
10768 | AAC_| 5G NR (CP-OFDM, 1 B8, 50 Mz, QPSK, 50 kHz) SGNRERITOD | 7.89 | +86% |
(10788 | AAC | 5G NR (CP-OFDM, 1 RB, 60 Mrz. GPSK, 30 k) SGNRFRITOD | 793 | 496%
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10807 | AAC | 5G NR (CP-OFDM, 1 RB. B0 MHE, GPSK. 30 hH2) 56 NR FR1 10D 789 | 06 %
10802 | AAG | 50 NR (CP-OFDM, 1 AB, B0 MHz, QGPSK_ 30 kz) 5G NR FR1 10D TH7 | =96 %
10803 | AAC | 5G NR (CP-OFDM, 1 KB, 100 MHz, OPSK, 30 kHz) 5G NR FR1 100 793 | =86%
16805 | AAC | 5G NR (CP-OFDM, 50% RB, 10 MHz, GPSK. 30 KHz 5G NR FR1 10D 534 | 296%
10806 | AAC | 5G NR (CP-OFDM, 50% RB, 15 MHz, GPSK. 30 5G NR FR1 10D 37| 296%
10808 | AAC_| 5G NR (CP-OFOM, 50% RB, 50 Mrz. QPSK, 30 kHz) 5G NE FR1 100 34| 296 % |
10810 | AAC | 5G NR (CP-OFOM, 50% RB, 40 MHz. QPSK, 30 kHz, 56 NAFR1 10D 34 | $96%
10812 | AAC_| 5G NR (CP-OF DM, 50% RB, 60 MHz. QPSK, 30 kHz} G NA FR1 TDD 835 | +96%
10817 | AAC | 5G NR (GP-OFDM, 100% RB, 5 Mz, OPSK, 30 kHz) 5G A PRI 100 835 | +96%
16818 | AAC | 50 NR (GP- | 100% RB, 10 MHz, QPSK_ 30 KMz 5G NR PRI 100D 834 | 496%
10818 | AMC_| 5GNR cposm 700% RB. 15 MHz GPSK. 30 5G NR FR1 TOD 833 | +96%
{0820 | AAC sen_tycpom 100% RE_ 20 MHzx, QPSK. 30 5G NR FR1 TD0 830 | +98%
10821 | AAC | 5G NR (CP-OFDM, 100% RB, 25 MHz, GPSK, 30 kHz) 5G NR FR1 TDD 841 | +00%
10822 | AAC | 5G NR (CP-OF DM, 100% RB, 30 MHZ GPSK. 30 5G NR FRI TDO 841 | t96%
10823 | AAC | 50 1AL (CP-OF DM, 100% RB, 40 MHz, GPSK. 30 ki) [ SGNRFRITDO | 836 | £90 %
10824 | AAC | 5G NR (CP-OFDM, 100% RB, 50 MHz, GPSK, 30 kHz) 5G NR FR1 100 330 | +9.6% |
10825 | AAC | 50 NA (CP-OFDM, 100% R8, 60 MHz, QPSK. 30 kit SG NR FR1 TDD 41 | £98%
70827 | AAC | 3G NR (CP-OF DM, 100% RS, 80 Mz, GPSK, 30 kHz) £G NR FR1 TDD 4z | =98% |
10628 | AMC | 5G NR (CP-OFDM, 100% R&, 90 MHz, OPSK, 30 kHz) 5G NR FR1 10D 43 | =08 %
10820 | AAC | 5G NR (CP-OFDM. 100% RB, 100 MHZ, QPSK. 30 KHz) 5G NR FR1 TDD 540 | 06 %
10830 | AAC_| 5G NR (CP-OFDM, 1 RB, 10 MHz, OPSK, 60 ktiz) 5G NR FR1 10D 763 | 98 %
10831 | AAC_ | 5G NR (CP-OFOM, 1 RB, 15 MHZ QPSK, 650 kHa) 5G NR FR1 10D 773 | £9.6%
10832__| AAC_| 5G NR (CP-OFDM. 1 R, 20 MHx. OPSK, 60 kHz 5G NR FR1 10D 774 | 296% |
10833 | AAC | 50 NR (GP-OFDM, 1 RB, 25 Mz, QPSK, 60 kHz 5G NR FR11DD 770 | 296%
10834 | AAC | 56 NR (CP-OFDM, 1 RS, 30 MHz, QPSK, 60 kHz, 5G NR FR1 10D 775 | 286%
10835 | AAG | 5G NR (CP-OFDAR 1 RS, 20 MHz, QPSK, 60 kHz 5G NR FR1 100 770 | +96% |
10836 | AAC | '%"N""R!cnorw 18, 50 MHz, GPSK, 60 kHZ 5G NR FR1 100 766 | +96%
70837 | AAC | 5G NR (GP-OFDM. 1 RB, 60 MHz, QPSK, 60 K 56 NR FR1 100 768 | +96%
10830 | AAG | 56 NR (CP-OFDM_1 RE, 80 MHz, QPSK, 80 KHz 5G NR PRI 100 770 | £96%
10820 | AAC | 5G NR (CP-OFDM. 1 RB, 20 MHZ, &0 hHz "5G NRFR3 100 767 | +96%
10841 | AAC | 5G NR (CP-OFDM, 1 RB. 100 MHz, QPSK, 50 ki) 5G NR FRI 100 771 | +86%
(70843 | AAC | 50 NR(CP-OFDM, 50% KB, 16 MHz, QPSK, 50 kHz, SGNRFRITOO | 840 | £96%
10824 | AAC_| 5G NR [CP-OFDM, 50% RB, 20 MHz, OPSK, 50 k EGNRFRITOC | 834 | +08% |
(10846 | AAG_| 56 NR (CP-OFDM, RE. 20 MHz, QPSK, 80 k 5G NR FR1 100 341 | 96%
10854 | AAC | 5G R (CP-OFDM, ?'%1 RS, 10 MHz, GPSK, b0 kHz) 5G NR FR1 7DD 134 | £06%
1085 | AAC | 5G NR (CP-OFDM, 100% RS, 15 Mz, OPSK, 60 kHz) SGNRFRITOD | 836 | =06 %
(10855 | AAC | 56 N_R_ (CP-OF DM, 100% A8, 20 MHz, QPSK, B0 kHZ 5G NR FR1 10D 337 | 296 %
10857 | AAC | 5G NR (CP-OFDM, 100% R8, 25 MHz, QPSK, 50 5G NR FR1 D0 35 | 298 %
10858 | AAG | 5G NR (GP-OFOM, 100% KB, 30 hHz, QPSK, 60 kH2) 5G NR FR1 10D 38| 296%
(70858 | AAC | 53 NR (CP-OFDM, 100% Rb, 40 MHz, QPSK, 60 5G NR FR1 10D 34 | 196 %
10860 | AAG | 5G NR (CP-OFDAM_ 100% RB, 50 MHz, QPSK, 60 5G NR FR1 100 A1 | 206 %
10861 | AAG_ | 5G NR (CP-OFDM, 100% RB, 60 MHz, QPSK, 80 kHz. 5G NR PRI 100 340 | £96 %
10863 | AAC | 56 NR (CP-OFDM. 100% RB. B0 MHz, QPSK. 60 kHz 5G NR FR1 10D 341 | £98%
10864 | AAC | 56 NR {CP.OFDM, 100% RB. 80 MHZ, OPSK, 60 5G NR FR1 100 37 | $96% |
90865 | AAC | 50 NR (GP-OFDM, 100% RB, 100 MHz, QPSK, 80 kHz) 5G NR FRI T00 41 | +96%
10886 | AAC | 5G NR (OF 1-5-OF M, 1 BB, 100 MHz, 8‘5&? 30 kHz) 5G NR FRT 10D 568 | +96% |
10858 | AAC | 56 NR (DFT-5-OFOM, 100% RB, 100 MHz QPSK. 30 KHZ) 5G NR FR1 100 560 | +0.6 % |
(70868 | AAD (DF T-&: 1 RB, 100 MHz, OPSK, 120 kHz} SGNRFR2TDD | 575 | +68%
10870 | AAD | 5G NR (OFT-5 OF DM, 100% RB. 100 MHE. GPSK. 120 kHZ) 5G NR FRZ ThD 86| £0,6% |
10871 | AAD | 5G NR (DFT-s-OF DM, 1 RB, 100 MHz, 16QAM. 120 kHz 5G NR FR2 TDD 75 | £66%
10872 | AAD | 5GNR orr""“'"‘“"_'wm. 100% RB, X« mt Em““'. 16QAM, 120 kHz) G NR FR2 TDD 52 | 08%
10873 | AAD | 6 N (DFT-5-OFDM, 1 RB. 100 MH=. B40AM. 120 5G NR FR2 100 81| *06%
10874 | AAD | 5 NR (DFT-5-OF DM, 100% RB, 100 Mrz, w‘uﬂ—m Wiz) &G NR FR2 100 565 | £9.6%
10875 | AAD | 5G NR (CP-OFDM, 1 RS, 100 MHz, OPSK, 120 W) %G NR FR2 100 778 | +98 %
10876 | AAD | 50 NR (GP-OFDM, 100% RB. 100 WHz. GPSK, 120 kHz) 5G NR FR2 100 539 | 296 %
10877 | AAD | 56 NR (CP-OFDM, 1 RS, 100 MHzZ, 16QAM, 120 kHz} 5G NHFR2 100 795 | 196%
10878 | AAD | 50 NR (CP-OFDA, 100% RB. 100 MHz, 160AM, 120 KH2) [5G NA TRz TOO A1 | +96% |
10878 | AAD | 50 NR (CP-OFDM, 1 R8, 100 MHz, B40AM, 120 RHz) 5G NR FR2 T00 32 | +96% |
10880 | AAD | BGNR 100% RB. 100 MHz, GAQAM, 120 kHz) 5G NA FR2 100 38 | +96% |
10881 | AAD | 6G NR (DFT-5-OFDM, | RB, 50 MHz, OPSK. 120 KHz} 5G NR FR2 00 575 | +98%
10682 | AAD | 56 NR{OF 1-5-0FOM, 100% RS, 50 MHz, GPSK, 120 kHz) SGNRFRZTDO | 506 | +0.6% |
10885 | AAD | 56 NR [DET-5-0FDM, 1 RB, 50 MHz. 160AM, 120 KkHz) SGNRFRZTO0 | 657 | £96%
10884 | AAD | 56 NR (DFT-5-OFOM, 100% RB, 50 MHZ, 16QAM, 120 kHz) SGNRFR2TOD | 653 | +06% |
| 70885 | AAD | 50 NR [DF T-5-OFDM, 1 A8, 50 Mz, BAQAM, 120 kHz) SCNRFRZTOD | 661 | +06%
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10886 | AAD | 5G NR (DF 1-5-OFDM, 100% 8, 50 Mz, G40AM, 120 kH2) 5G NR FR2 100 865 | £6.0% |
10887 | AAD | G NP (CP-OFDM, 1 RB, 50 MHx, QPSK, 120 kiz) 5G NR FR2 TDO 778 | +06%
10888 | AAD | 50 Nit (CP-OFDM, 100% RB, 50 MHz. QPSK_ 120 kHz) 5G NR FR2 T0O 35 | £66%
10885 | AAD | 5G NR (CP-OFDM, 1 RB, 50 MHz, 16QAN, 120 ki4z) 5G NR FRZ 100 02 | +0.6%
70830 | 'AAD | 50 NR (CP-OFOM, 100% RB, 50 MHz 16GAM. 120 kHz) 5G NR FRZ 100 40 | +D6%
10891 | AAD | 50 NR (CP-OFDM, 1 RB. 50 MHE, G4QAM, 120 kHz) 5G NR FR2 TDD 813 | +8.8%
10892 | AAD | 5G NR (CP-OFDM, 100% RB, 50 Mz, BS0AM, 120 kHz) 5G NR FR2 TDD 841 | +06%
10897 | AAA | 5G NiR [DF 1-8-OFDM, 1 18, 5 MHz, QPSK, 30 kHz). £G NR FR1 TDD 566 | £96%
(10858 | AAA | 56 NR (DFT-=OFOM, 1 RS, 10 Mz, OPSK, 30 kiHz) 5G NR FR1 TDD 567 | £90% |
10899 | AAA | 56 NR 1 R8, 16 Mz, 30 k) EGNRFRITOD | 67 | =06 %
70900 | AAA | 5G NR (DF T-5-OF DM, 1 RB, 20 WHZ CPSK, 30 kHz £ NR FR1 10D 5.66_ | £9.6 %
10901 | AAA | 5G NR (DF I-s-OF DM, 1 RB, 25 MHz, OPBK, 30 kHz 5G NRER1 TDD 568 | =06 %
10002 | AAA | 5G NA (DF T-e-OF DM, 1 1B, 30 Mz, OPSK, 30 kHz 5G NR FR1 TDD 568 | +8.6% |
10903 | AAA | 506 NR (DFT-5-OFDM, 1 RB, 40 IRz, GPSK, 30 KHZ 5G NR FR1 100 508 | +96%
| 0004 | AAA | SGNR .1 RB, 50 MHz, , 30 &G NR FR171DD 568 | 206%
10006 | AAA_| 56 NR (DFT-5-OFDM, 1 RB. 60 MHz, QPSK, 30 kHz) 5G NR FR1 100 568 | +9.6%
10906 | AAA | 5 NR (DFT-5-OF DM, 1 RB, 80 MHz, QPSX, 30 kHz) 5G NR FR1 700 568 | +66%
10907 | AMA_| GG NR ___F___'.‘.E:_an DM, 50% RB, 5 MH2. OPSK. 30 kHZ) 56 NR FR1 100 578 | 196%
10008 | AAA | 53 NR (DFT-5-OFDM, 50% RE, 10 MRz, QPEX, 30 kHz) 5G NR FR1 100 593 | 396%
(10808 | AAA | 50 NR (DFT-5-OF DM, 50% R8, 16 MHz, 30 kHz) 5G NR FR1 10D 596 | +9.6 %
10910 | AAA_ | 5G NR (DFT-5-0FDM, 60% RB, 20 MHz, QPSK, 30 KHz) 5G NR PRI 100 583 | +36%
10811 | ANA | 56 NR (DFT-5-OFOM, 50% RB, 25 MHz, QPSK, 30 kHz 5G NA FR1 10D 593 | 296% |
TI0812_| AAA | 66 NR (DF 1-8-OFOM, 50% RE, 30 MHz, QPSK, 30 56 NR FR1 TOO 584 | +96% |
10813 | ARA | 60 NR (OF 1-5-OFDN, 50% RB, 40 MHz, QPSK, 40 KHz, 5G NR FR1 100 584 | +96%
10814 | AAA | 650G NR [DF T-8-0FDM, 50% RB, 50 MHz, QPSK, 30 5G NR FR1 TDO 585 | +96% |
10815 | AAM | GG NR (DFT-5-OFDM, 50% RB. B0 MHz, OPSK. A0 krix SGNRFRITDO | 583 | 496 %
10616 | ARA | 5G NR (DF 1-5-CFDM, 50% RB, 80 MHz, GPSK, 30 5G NR FR1 10O 587 | +06% |
10817 | AAA | 56 NR [DF T-2-0F DM, 50% RB, 100 MHz, QPSK, 30 KHz) SG NR FR1 TDD 584 | +06%
10818 | AAA | 5G NR (DFT-5-OFDM, 100% RB, 5§ MHz. QPSK. 30 kHx) &G NR FR1TDD 586 | +96% |
10819 | AAA | 5G NR (DF T-5-OFDM, 100% 1B, 10 MHZ, QPSK, 30 kHz) 53 NR FR1 TOD 86 | 96 %
70620 | AAA | 5G NR (DFT--OF DM, 100% RB. 15 MHz, QPSK, 30 kHz) 5G NR FR1 TDD B7 | 98 %
70021 | AAA | 5G _100% RB, 20 MHz, QPSK, 30 K 5G NR FR1TDD B4 | =056 %
10922 | AAA_| SG NR (DFT-=-OFDM, 100% RB. 25 MHz, QPSK, 30 NR FR1 TDD 582 | 296 %
10923 | AAA | 50 NR (OFT-5-OF DM, 100% RB, 30 MHz, GPSK, 30 kHz) 5G NR FR1 10D 584 | 296 %
10028 | AAA | 5G NI (DF T-5-OF DM, 100% RB, 40 HF& QFSK, 30 kHz) 56 NA FR1 10D 5.84 | 0.6 %
10825 | AAA | 5G NR (DFT-3-0F DM, 100% RB, 53 MH2, GPSK. 30 5G NR FR1 100 95 | 26.6%
| 10925 | AAA | 50 NI (DF 1-5-OF DM, 100% RB, 60 MHz, QPSK_ 30 5G NR FR1 10D 84 | 296%
10827 | ANA_| 5G NR (DF T--OF DM, 100% RB, 80 MHz, GPSK, 30 kHz) 50 NH FR1 T0D 94| 296 % |
10928 | AAA | 5G NR (DFT-2-OFDM, 1 RB, 6 Miz. CPSK_ 15 kHz) 53 NR FR1 FOD 52 | 4+6.6%
| 10928 | AAA | 50 NR (DF T-3-OF DM, | BB, 10 MHz, QPSK_16 kHz) SGRRFRIFOD | 652 | +96%
10830 | AAA | 5G NR (DFT-8-OFOM, 1 B, 15 MHz, QPSK, 15 %G MR FRI FOD 552 | $956%_
10831 | AAA | 5G NR (DFT-5-OFOM, 1 RB, 20 MHz, QPSK, 16 5G NR FR1T FOD 51 | $96%
10832 | AAA | 506 NR (DFT-5-0F DM, 1 RB, 25 MHzZ, QFSK. 15 kA 5G NR FR1 OO 51 | +9.6%
10533 | AAA | 5G NR [DFT-5-0FDM, 1 RB, 30 MHz, QPSK_ 15 KHZ) 5G NR FRI FOO 551 | +8.6% |
00634 | AAR | 56 NR (DFT-5-OFDN, 1 AB, 30 MHz_QPSK_ 15 SGNRFRIFD0 | 551 | :8.0%
70635 | AAA | 5G NR (DF T-8-OFDM, 1 RS, 50 MHZ. OFSK, 15 56 NR FR1 FDD 551 | :06%
10036 | AAA | 5G NR (OF 1-5-OF DM, 50% RB, 5 MHz, QPSK, 15 kHz) 5G NR FR1 FOD 500 | +06%
10837 | AAA | 50 NR (OF 1-5-OF DM, 50% RB, 10 MHz QPSK, 15 kHz, S5GNRFRITOD | 577 | £08%
10938 | AAA | 5G NR (DF T-2-OF DM, 50% 85, 15 MHz OPSK, 15 kHz) 55 NR FR1 FDD 580 | =06 %
(10938 | AAA | S0 NR (OF T--OF DM, 50% A8, 20 QPSK, 15 04 5G NR ER1 FDD 582 | :08%
10940 | AMA | 5G NR (DF T-5-OF DM, 50% RB, 25 MHz. OPSK, 15 kHZ G NR FR1 FDD B0 | =06 %
10941 | AAA | 56 NR (DFT-5-OF DM, 60% RE, 30 MHz, OPEK, 15 ¥Hz 5G NR FR1 FOD 83| 0.6 %
10642 | AAA | 5G NR (DFT-5-OF DM, 50% RB. 40 Mz, GPSK, 15 kHz 5G NR FR1 FOD B85 | 2068 %
10943 | AAA_| 5G NR (DFT-5-OFDM, 50% KB, 50 MHz, GPSK, 15 kHZ 56 NR FR1 FOD 95 | 296 %
10844 | AAA | 50 NR (DFT-8-OFDM, 100% RB, & MHz, QPSK, 15 kHz 5G NR FR1 FOD 81 | 296% |
10945 | AAA | 56 NR (OF T-5-OF DM, 100% RB, 10 MHZ, GPSK, 15 kHa) 5G NH FR1 FOD 585 | 295% |
10945 | AAA | 6G NR (DF T-5-OFDM, 100% RB, 15 MHz, OPSK. 15 Ktz 5G NR FR1 FOO 583 | 29.6%
10047 | AAA | 50 , 100% RS, 20 Mz, QPSK, 15 kiHz) 5G NR FR1 FO0 8/ | 198%
10848 | AWNA | 5G NR (OF T-5-OF DM, 100% RB, 25 MH2. QPSK, 15 kBz) 5G NR FR1 FO0 4 | +96%
10948 | AAA | 5G NR (DF T-5-OFOM, 100% R8, 30 MHz, OPSK, 15 kHx 5G NR FR1 700 87 | +96%
10850 | AAA | 5G NR (OFT-8-OFDM, 100% RS, 40 GPSK, 15 ki 5G NR FR1 700 554 | +00%
10851 | ARA_ | SG AR q‘_‘—“nn-.-orw. 100% RB, so“uﬁ%“w“". 15 kHz, 5G NR FR1 FDO 502 | 206 %
10852 | AAA | 5G NA DL (CP-OFDM_TH 3.1, 5 Mz 64-OAM. 15 kHz) SG NR FR1 FDD 125 | 296%
130855 | AAA | 50 NR DL (GP-OFDM. Th 3 1. 10 MHz 54-QAM, 15 KHz) 5G NR FR1 FOD 115 | +65.6%
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ES30VI- SN:3076 Judy 31, 2020
10954 | AAA | G NR DL [GP-OFDM, TM 3.1, 15 Méiz. 65-0AM, 15 KHz) SGNRFRIFDD | 823 | 06 % |
10955 | AAA | 50 NR DL (CP-OFDM, TM 3.1, 20 Mz, BA-QAM, 15 kHz) SGNRFRIFOD | 842 | +96%

10986 | AMA | 5G NR DL (CP-OFOM, TM 3.1, 5 MHz, 64-QAM, 30 kHz) SGNRFRIFDD | 614 | +95%
10957 | AAA | 5G NR OL (CP-OFDM, TM 3.1, 10 MHz. 64-GAM, 30 kHz) SGNAFRIFOD | 831 | +56%
10958 | AAA | BG NR DL (CP-OFOM, TM 3.1, 15 MHz, 64-0AM, 30 ki) SGNRFRIFOO | 861 | +86%

(10959 | AAA | 56 NR DL (CP-OFDM, TM 3,1, 20 Miiz, 68-QM, 30 ktiz) SGNRFRIFO0 | 833 | £0.6% |
10860 | AAA_ | 50 NR DL (GP-OFDM, TM 3.1, 5 MHE 64-QAM, 15 kHz) S NRFRITOO | 932 | 496%
10961 | AAA | G NR DL (CP-GFOM, TM 3.1, 10 MHz, 64-QAM, 15 kHz) SGNRFRITOD | 936 | +0.6% |
10962 | AAA | 5G NR OL (GP-OFDM, TM 3.1, 15 Mz, 64-QAM, 15 kHz) SGNRFRITOD | 940 | +8.6 %
0963 | AAA | 5G NR DL (CP-OFDM, TM 3.1, 20 MHz, B4-0AM, 15 kHz) SGNRFRYTO0 | 955 | 66 %
10969 | ARA | 50 NR OL (CP-OFOM, TM 3.1, 5 MHz, 64-QAM. 30 kHz) SGNRFRITDD | 020 | +0.6%
10865 | AAA | 5G NR DL (CP-OFDM, TM 3.1, 10 MHz, 84-GAM, 30 kHz) SGNRFR1TD0 | 837 | +0.6%

{10866 | AAA_| 50 NR DL (CP-OFOM, TM 3.1, 15 MHz, 64-GAM, 30 kHz) EGNRFRITOC | 055 | +06%

{10967 _|"ARA_| 56 NR DL (CP-OFDM. Th 3.1, 20 MRz, 54-0AM. 30 kHz) [SGNRFRITOD | 942 | £06%

{70068 | AAA | 5G N DL (CP-OFDM, TH 3.1, 100 MHz. B3-0AM, 30 ki) [BGNRFR1TDD | 540 | 206% |

¥ Uncestainty & determined ueing the mas. daviation from knear responss applying rectangular distribution and is expressed for the sguane of the
fiald viua
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CT FCC ID: A3LSMA326U

Report No: HCT-SR-2102-FC008-R1

Accredited by the Swiss Acoroditation Service (SAS)
The Swiss Accreditation Service is ane of the signatories to the EA
Multitateral Agreement for the recognition of callbration certificates

| Object D750V3 - SN:1014
| Calibwation procedurels) QA CAL-05.v11
Calibration Procedure for SAR WS&M hétwoerto 7-3GHz.
Cadibration dute; May 19, 2020

RRAT

Cortticta to: D750V3-1014_May20

Accreditation No.: SCS 0108

HCTCO,LTD
Calibration Laboratory of S8, Schweizerischer Kallbriordionst
Schmid & Partner % Seevice suisse d'éalonnage
Engineering AG 5 S C._ senvido evizzero o tecators
S ——E
sstrasse 43, 8004 Zurich, Swizerland ¥ /‘R\_.\*‘ Swiss Calibration Service

Calranon Equipmant used (METE crilical for calibration)

This calibration cerificate docurnents Ihe iraceability o national standasds, which eadze the physical units of measurements (S1)
The measurements and Ihe uncertainties with confidence pecbability are given on the folowing pages and are pant of the cerificate

All calibrations have baan conductad in the clased laboratory faclity: envirooment tamperalune (22 £ 3)°C and humidity < 70%.

Primary Standards D¢ Cal Date (Certificate No.) Scheduled Calbration

Power mater NRP SN 104778 01-Ape-20 (NoO. 217-05100/03107) Apr-21

Power sensor NRP-291 SN 103244 01-Apr-20 (Na. 217-05100) Apr-21

Power sensor NRP-Z91 SN: 105245 01-Ape-20 (No. 217-03101) Apr-21

Ratarance 20 08 Attenuator SN BHI394 {20k) 31-Mar-20 (No. 217-03106) Apr-21

Type-N mismalch combination SN 310982 / 06327 S1-Mar-20 (No. 217-03104) Apr-21

Reatarance Probe EX3DV4 SN. 7348 31-Dec-19 (No. EX3-7345 Dec19) Doc-20

DAE4 SN 60 27-Dac-18 (No. DAE4-601_Dec18) Doc-20

Secondary Standards iDn Check Date (in house) Schodidod Chack

Powsr metor E44158 EN: GB39512475 30-Oct-14 (In house chack Fab-19) In housa check: Oct-20

Powsar sensor HP 84814 SN; US3T7292783 07-0ct-15 {in house chack Oct-18) In house checx: Oct-20

Powar sensor HP 84814 SN: MY£1092317 07-0Oct-15 (in house check Oct-18) In house check: Oct-20

RF ganarator RAS SMT06 SN: 100072 15-Jun-15 (In hausa check Oct-18) In house check: Ocl-20

Network Analyzer Aglent EBISBA | SN: US41080477 J1-Mar-14 {in house check Oct-19) In house check: Ocl-20
Name Function Signature

Calibrated by Jeltrey Katzmen - Laboratory Technicisn f %

A

Issusd; May 22, 2020

This calbration cerificate shall nol be raproduced except in full without written approvael of the laborstony

Certificate No: D750V3-1014_May20
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Calibration Laboratory of

. § Schwelzerisoher Kalltrierd)
Schmid & Partner ¢ Service suisse d'étalonnage
Engineering AG Servizio svizzero dl taratura
Zeughausstrasse 43, 8004 Zurich, Switzeriand S  Swiss Calibration Service
Accredited by the Swiss Accred2ation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories 10 the EA
Multitateral Agreement for the recognition of calibration certificales

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

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

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

e Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
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 Retum Loss ensures low
reflected power. No uncertainty required.

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

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

* SAR normalized: SAR as measured, normalized 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 resull.

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: D750V3-1014_May20 Page 2 of 6
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS V52104
Extrapolation Aagvanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5mm
Frequency 750 MHz + 1 MMz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C M9 0.89 mha/m
Measured Head TSL parameters (220+02)°C 42126% 0.91 mho/m £ 6 %
Head TSL temperature change during test <05°C -
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 250 mW input power 213 Wikg
SAR for nominal Head TSL parameters normalized 10 1W 8.39 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAH measured 250 mW input power 1.40 Wikg
SAR for nominal Head TSL parametors normalized to 1W 5.53 Wikg = 16.5 % (k=2)
Certificate No: D750V3-1014_May20 Page3d ot 6
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed 1o feed point 539Q+30j0

Retumn Loss -265dB

General Antenna Parameters and Design

[ Electrical Delay (one direction) | 1.041 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna |s therefore short-circulted for DC-signals. On some of the dipoles, small end caps
are added 1o the dipole arms in order to improve matching when loaded according to the pasition as explained in the
‘Measurement Conditions® paragraph, The SAR data are not affected by this change. The overall dipole length is still
according to the Standard

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

feedpoint may be damaged
Additional EUT Data

| Manutactured by | SPEAG i
Certificate No: D7S0V3-1014_May20 Paged ol 6
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DASYS5 Validation Report for Head TSL

Date: 19.05.2020

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN:1014

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

Medium parameters used: f= 750 MHz: 6 = 0.91 S/m; & =42.1; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration;

Probe: EX3DV4 - SN7349; ConvF(10.07, 10,07, 10.07) @ 750 MHz; Calibrated: 31.12.2019
Sensor-Surface: | 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 27.12.2019

Phantom: Flat Phantom 4.9 (front); Type: QD 00L P49 AA; Serial: 1001

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

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

Reference Value = 58.88 V/im; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 3,18 W/kg

SAR(1 g) = 2.13 W/kg: SAR(10 g) = 1.40 W/kg

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

Ratio of SAR ut M2 to SAR at M| = 67.1%

Maximum value of SAR (measured) = 2,81 Wikg

-2.00

-4.00

-6.00

-10.00

0dB = 2.81 Wikg = 4.49 dBW/kg
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Impedance Measurement Plot for Head TSL
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Calibration Laboratory of s Schweizarischer Kafibriardienst
Schmid & Pariner G Servios suisse diétalonnage

Engineering AG Servizlo svizzero di tarstura
Zeughausstrasee 43, 8004 Zurich, Switzerland S Swiss Calibration Service
Accredited by the Swiss Accredtation Seevics (SAS) Accraditation No: SCS 0108
The Swiss Accreditation Servioe is one of the signatories to the EA
Multilateral Agreemant for the recognition of calibration certificates

T (Dymstec) Gertficata No: DB35V2-4165_Jul20

Calibration procadures)

Calbrmtion date July 28, 2020

| Tha calibvstion cenificata documents the trisosabiity to rations standards, which realize the physical units of messuremunts (Si)
The measuaments and the uncenainties with confidence probability are given an the fallowing pages and am pant of the cendicate,

All calibrations have been canducted In the closad labortory faciity: environment 1emparature (22 = 3)°C and humidity < 706

Caliration Equipmant usad (MATE critical for cafibeation)

Primary Standards |04 Cal Date {Certificate No.) Scheduled Casbration
Power meler NAP SN: 104778 01-Apr-20 (No. 217-03100/03101) A2t

Powar sersor NRP-Z#1 SN: 103244 01-Apr-20 (N9, 21703100} Apr-21

Plowne sensor NAP-291 8N: 102245 O1-Apr-20 (No. 217-05101) Ape-21

Raforance 20 4B Atteouator SN (B304 (20K)  31-Mur-20 (No. 217-03106) Ape-21

Type-N mismaich comblnation | SN 310062/ 06327 31-Mar-20 {No. 217-03104) Ape21

Raterunce Probs EX30VA SN 7340 20-Jun-20 (No, EX3-7349_Junat) Jun2t

DAES SN: 601 27.Dec-18 {No. DAE4-601_Decta) Dec-20

Secondary Stantards [1pa Ghack Date (in houso) Schduled Chack
Powr metsr E44198 SN: GRAGE12475 30-Oct-14 (i house check Fabr18) In howse check: Ot-20
Power sansor HP BABIA SN: 1IG37292763 07-0ct-15 {in house check Oct-18) In hotiss check! OG1-20
Powor sensor HP B4B1A SN MY410aem 7 U7-0¢t-15 (in hogse chegk Oct-18) In hause check: Oct-20
RF genarator RS SMT-06 | SN 100072 15-Jun-15 in howss check Oct-18) In house check: Oct-20
Notwork Analyzor Atlent EBI53A ‘ SN LIS41080477 31-Mar-14 (in house chack Oat-19) it house check: D120

Funceon Signature

Name
Cultrated by Jaltray Katama Laubiormsaty Techrician / %

Approved by Katj Fokovic Technica! Manager /%‘

tssued: July 2@, 2040

This cadbration cerilicus shal not ba reproduced axcept in (Ul wilhout weiitsn approvad of the Isbomtory.
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Calibration Laboratory of

Schwelzorischer Kalibrkerdh

Schmid & Partner 2 Service suisse d'ésionnage
Engineering AG Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland S Swiss Calibration Service

Aocradited by the Swies Accreditation Service {SAS) Accreditation No.: SCS 0108

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

Multilatoral Ag t for the gnition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y.z

N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

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

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

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

« SAR normalized: SAR as measured, normalized 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 reporied 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%.

Cortificate No: D&35V2-4d165_Jul20 Page 2 of 6
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Measurement Conditions

DASY systemn configuration, as far as not given on page 1

DASY Version DASYS V52.104

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 15 mm with Spacer

Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 835 Mz = 1 MHz
Head TSL parameters

The following parameters and calculations were applied,
Temperature Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 415 0.90 mbo/m

Measured Head TSL parameters (220x02)"C 422+6% 083 mho/m =6 %

Head TSL temperature change during test <05°C — -
SAR result with Head TSL

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

SAR measurad 250 mW input powsr 2.44 Wikg

SAR for nominal Head TSL parameters normalized to 1W 9.56 Wikg = 17.0 % (k=2)

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

SAR measurad 250 mW input power 1.58 Wikg

SAR for nominal Head TSL parameters normalized to 1W 6.21 Wikg = 16.5 % (k=2)
Cartificate No: D35V2-4d165_Jul20 Page 3ol 6
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 5130-26M0
Retum Loss -30edB
General Antenna Parameters and Design
[ Evectrical Delay (one direction) | 1.443 ns

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

The dipole is made ol standard semirigid coaxial cabie. The center conductor of the feeding line is directly connected to the
second am of the dipole. The antenna is therefore short-circuited for DC-signals. On some af the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded according 1o the position as expiained in the
"Measurement Condifions® paragraph, The SAR data are not affacted by this change. The overall dipcle langth is still

according to the Standard.
No excessive foroe must be applied to the dipole arms, because they might bend or the soldered connections near the
feadpoint may be damaged.
Additional EUT Data
Manufactured by SPEAG |
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DASY5 Validation Report for Head TSL

Date: 28.07.2020

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:4d165

Communication System: UID 0 - CW; Frequency: 835 MHz

Medium parameters used; f =835 MHz; 0 =0.93 S/m; & =42.2; p= 1000 kg/m”
Phantom section: Flat Section

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

DASYS52 Configuration:

Probe: EX3DV4 - SN7349; ConvF(9.69, 9.69, 9.69) @ 835 MHz: Calibruted: 29.06.2020
Sensor-Surface! 1. 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated; 27.12.2019

Phantom: Flat Phantom 4.9 (front); Type: QD O0L P49 AA: Serial: 1001

DASYS2 52.10.4(1527); SEMCAD X 14.6,14(7483)

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

Reference Value = 62.81 V/im; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 3.62 W/kg

SAR(1 g) = 2.44 W/kg; SAR(10 g) = 1.58 W/kg

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

Ratio of SAR at M2 to SAR at M1 = 66.6%

Maximum value of SAR (measured) = 3.23 Wikg

0dB =3.23 W/kg = 5.09 dBW/kg
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Impedance Measurement Plot for Head TSL
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Calibration Laboratory of Schwotzacischer Kalibrierdienst
Schmid & Partner Service suisse détalonnage

Engineering AG Servizio svizzero di taratura
Zeughsusstrasse £3, 8004 Zurich, Switzerland Swiss Catibration Service
Accredited by the Swiss Accraditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreament for the recognition of calibration cedtificates
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mscanmﬁonmmmmwwmmmmm.mmmmlmmomnwmw).
Thummuammummmoeminﬂnmmwﬁdonmpm&bﬁwmgﬂmmhoﬂbﬁmpeguaﬁmmﬂofumma

Mmmmmmmwmummm envionment temperature (22 £ 3)°C and humidity < 70%.

Calibeation Equpmant used (MA&TE critical far calibeation)

Primary Standards ID# Cail Date (Certificase No.) Schaouled Catibeation
Powsr meter NRP SN; 1D4778 01-Apr-20 (No. 217-03100)03101) Ape-21

Powar sensor NRP-2a1 SN: 103244 01-Apr-20 (No. 217.03100) Apr21

Power sensor NRP-291 SN; 103245 01-Apr-20 (No. 217-03101) Ape21

Refersnce 20 4B Atlonuator SN: BHE3D4 (20%) 31-Mar-20 {No. 217-03108) Apr21

Type-N mismatch combination SN: 310082/ 06327  31-Mar-20 {No. 217-03104) Apr21

Refarence Probe EX30VA SN: 7349 28-Jun-20 (No, EX3-7349_Jun20) Jun-21

DAE4 SN: 601 27-Dec-19 (No. DAE4-601_Dec19) Dec-20

Secondary Standards ID# Chack Data {in ) Scheduled Chisck
Power mater E44198 SK: GB30512475 30-Oct-14 (In house check Fob-15) In hause chieck; Oce-20
Power senscr HP BAB1A SN US37282783 07-0ct-15 (in house check Oct-18) In house checic Oa-20
Power sensor HP B481A SN MY41082317 07-Oc1-15 (i house check Oct-18) In housa check: Oct-20
RF geneeator RES SMT.06 SN 100472 15-Jun-15 {in house chock Oct-18) In housa check. Oct-20
Network Anafyzer Agilont ES3584 | SN US41080477 31-Mar-14 (in house check Oct-10) In housa check: Oct-20

Name Function

Calibeatnd by:
Approved by:
Issued: August 27, 2020
mmmmmmmwmwmmmmmwam boratory.
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HCT FCC ID: A3LSMA326U Report No: HCT-SR-2102-FC008-R1

HCT CO,LTD

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zoughaussirasse 43, 8004 Zurich, Switzerland

S Schweizerischer Kalibrisnsienst

c Service suisse d'étalonnage
Servizio svizzero i taraturs

S swiss Catibration Service

Accradied by the Swiss Accreditaton Senvice (SAS) Accreditstion No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA

Multilateral Ag for the recognition of callbration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z

N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

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

c) |EC 62208-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

* Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
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: D1800V2-2d007_Aug20 Page 2 of 6
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Measurement Conditions
DASY system configuration. as far as not given on page 1.
DASY Vaersion DASYS V52104
Extrapolation Advanced Extrapolation
Phantom Medular Flal Phantom
Distance Dipole Conter - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 1800 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculations were applied,
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 400 1.40 mhoim
Measured Head TSL parameters (220202)°C 404:6% 1.38 mho/m + 6 %
Head TSL temperature change during test <05*C —— -
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 250 mW input powear 9.43 Wikg
SAR for nominal Head TSL parameters normalized to 1W 38.1 Wikg £17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 4.90 Wikg
SAR for nominal Head TSL parameters normalized to 1W 19.7 Wikg £ 16.5 % (k=2)
Certificate No: D1800V2-2d007_Aug20 Page 30f6

F-TP22-03 (Rev.00) 180 / 245 HCT CO.,LTD.



CT FCC ID: A3LSMA326U
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Report No: HCT-SR-2102-FC008-R1

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 4620-77iQ

Return Loss -21.0d8
General Antenna Parameters and Design

Electrical Delay (one direction) | 1.204 ns

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

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

second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms In order to improve matching when loaded according to the position as explained in the
“Measurement Conditions” paragraph. The SAR data are nol 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 the soldered connections near the
feadpoint may be damaged.
Additional EUT Data
| Manufactured by | SPEAG

Certificate No: D1800V2-2d007_Aug20
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HCTCO,LTD

DASYS5 Validation Report for Head TSL
Date: 26.08.2020
l'est Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz; Type: DIS00V2; Serial: D1800V2 - SN:2d007
Communication System: UID 0 - CW; Frequency: 1800 MHz )
Medium parameters used: f= 1800 MHz: o = 1.38 S/m; &= 40.4; p = 1000 kg/m’

Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/TEC/ANSI C63,19-2011)

DASY352 Configuration:
» Probe: EX3DV4 - SN7349; ConvF(8.38, 8.38, 8.38) (@ 1800 MHz; Calibrated: 29.06.2020
« Sensor-Surface; 1.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 27.12.2019
o Phantom: Flat Phantom 5.0 (front); Type: QD 000 P30 AA; Serial: 1001

« DASY5252,10.4(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=Smm, dy=5Smm, dz=Smm

Reference Value = 106.8 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 17,7 Wikg

SAR(] g) = 9.43 Wikg: SAR(10 g) = 4.9 Wikg

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

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

Maximum value of SAR (measured) = 14.7 Wikg

di
0

3.40
-6.80
-10.20

-13.60

-17.00

0dB = 14.7 Wkg = 11.68 dBW/kg

Certificate No: D1800V2-2d007_Aug20 Page 50f 8
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Impedance Measurement Plot for Head TSL
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Report No: HCT-SR-2102-FC008-R1

HCT CO,LTD
Calibfatlon Laboratory of ‘x“'&"'z; S Schweizerischer Kalibrierdienst
Schmid & Partner % c Service suisse d'étalonnage

Engineering AG o Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurkch, Switzerland £ ,’ﬁy,« S swiss Cafibration Service

Accreditad by the Swiss Accreditntion Sarvios (SAS)
The Swiss Accreditation Service is one of the signatories to the EA

Accreditation No.: SCS 0108

tultilateral Agr for the recognition of calibration centificates
Centificate No: D1950V3-1230_Aug20
S e
2
4
D1950V3 - SN:1230 e o/
NPT s tw /W‘
4 |l D0 117§
Caliteation procadurs{s)
Calibration date August 28, 2020

This calibration cerdificate documants the traceabifity 1o national standards, which reailze the physical units of measuramenta |S1),
Themeesummdmnumnwmesmmmmmwmywwmthﬂdmmgmandwumnot:hecemwe

All cabrations have baen conducted in the closed labormtoey faciiity; amérooment temparature (22 = 3)°C and humidy < 70%.

Calbration Equipment usad (MATE critical for callbration)

This calbration cerdilicate shali not be reproduced except = full without written appeoval of the Eaboratory.

Prmary Standards |10 ¢ Cal Date (Certificate No.| Scheduled Catbration
Power mater NRP SN- 104778 01-Ape-20 (No, 217-03100/03101) Apr-21
Power sensoe NRP-Z81 SN 103243 O1-Apr-20 (No, 217.03100) Apr21
Power sansor NAP-291 SN- 103245 01-Ape-20 (No, 217.03101) Apr21
Asferance 20 dB Atienusior SN BHO394 {20k) 31-Mar20 (Mo, 217-03108) Apr-21
Typa-N mismasch combination SN 310062 /06327  31-Mar-20 (No. 217-03104) Apr-21
HAelerance Probe EX3DV4 SN 7349 29.Jun-20 (No. EX3-7548_Jun20) Jun-21
DAE4 | SN: 601 27-Dec1% {No, DAE4-601_Dec1s) Dec20
Secondary Stindards [ 1D ¥ Check Date (in house) Scheduled Chock
Powar matar £44198 SN: GEI9512475 30-Oct-14 (in house check Feb-18) in house chack: Oce-20
Pawor sansar HF 84814 SN: US37292783 07-Cct+15 (in house check Oct-18) In house chack: Oct-20
Powar sansor HF 8481A SN; MY41082317 07-Oct+15 (in house check Dct-18) I house chack: Oct-20
RAF ganarator RAS SMT-08 SN: 100872 15-Jun-15 (i house check Oct-18) I house cheack: Oct-20
Network Analyzer Aglent EB3584 | SN, US41080477 31-Mar-14 (in house check Oct-19) i house chack: Oct-20
Nama Function Sagnalune

Calibeated by: Jeltrey Kstzman Laboratory Tachnican ,

- -

Issued: August 28, 2020
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HCT CO,LTD

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzeriand

G  Schweizerischer Kaiibrierdienst

c Service suisse d'étalonnage
Servizio svizzero di taratura

S  Swiss Calibeation Service

Accredited by the Swiss Accreditation Senecn (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of callbration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

c) |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:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

* Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The 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.

* 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: D1950V3-1230_Aug20 Paga20f7
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Measurement Conditions
DASY system configuration, as far &s not given on page 1.
DASY Version DASY5 V52.10.4
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 1950 MHZz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied,
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 400 1.40 mho/m
Measured Head TSL parameters (220202)°C MN1:6% 1.44 mho/m + 6 %
Head TSL temperature change during test <05°C - -
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 250 mW input power 10.2 Wikg
SAR for nominal Head TSL parameters normalized to 1W 40.4 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm? (10 g) of Head TSL condition
SAR measured 250 mW input power 5.24 Wikg
SAR for nominal Head TSL parameters normalized to 1W 20.8 W/kg = 16.5 % (k=2)

Centilficate No: D1850V3-1230_Aug20
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 461 0+1.0iQ

Retumn Loss -27.5d8

General Antenna Parameters and Design

I Electncal Delay (one direction) I 1.187 ns

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

The dipole Is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected 1o the
second arm of the dipole. The antenna is therelore short-circuited for DC-signals. On some of the dipoles, small end caps
are added (o the dipols arms in order to improve matching when loaded according to the position as explained in the
“Measurement Corvitions® paragraph. The SAR data are not affacted by this change. The overall dipole length is still
according to the Standard,

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

Additional EUT Data

| Manufactured by SPEAG

Certificate No; D1950v/3-1230_Aug20 Pagedof 7
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HCTCO,LTD

DASYS5 Validation Report for Head TSL

Date: 26.08.2020
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1950 MHz; Type: D1950V3; Serial: D1950V3 - SN:1230

Communication System: UID 0 - CW; Frequency: 1950 MHz

Medium parameters used: f= 1950 MHz; o = 1.44 S/m; & = 41.1; p = 1000 kg/m*
Phantom section: Flat Section

Measurement Standard: DASYS5 (IEEE/IEC/ANSI C63.19-2011)

DASY52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(8.25, 8.25, 8.25) @ 1950 MHz: Calibrated: 29.06.2020
» Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAFE4 Sn601; Calibrated: 27.12.2019
« Phuantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA:; Serial; 1001

« DASY5252.10.4(1527); SEMCAD X 14.6,14(7483)

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

Reference Value = 107.7 Vim; Power Drift = -0.09 dB

Peak SAR (extrapolated) = 18.6 W/kg

SAR(1 g) = 10.2 W/kg; SAR(10 g) = 5,24 W/kg

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

Ratio of SAR at M2 to SAR at M| = 55.7%

Maximum value of SAR (measured) = 15.3 Wikg

dB8
0

! -3.20
-6.40
-9.60
-12.80
-16.00

0dB =153 W/kg = 11.85 dBW/kg

Certficate No: D1950V3-1230_Aug20 Page5of 7
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Impedance Measurement Plot for Head TSL
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Report No: HCT-SR-2102-FC008-R1

Appendix: Transfer Calibration at Four Validation Locations on SAM Head'

Evaluation Condition
| Phantom | SAM Head Phantom For usage with cSAR3DV2-RIL
SAR resuit with SAM Head (Top = C0)
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR for nominal Head TSL parameters normalized to 1W 42.3 Wikg £ 17.5 % (k=2)

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

condition

SAR for nominal Head TSL parameters

normalized to 1W

21.9 Wikg = 16.9 % (k=2)

SAR result with SAM Head (Mouth = F90)

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

Condition

SAR for noménal Head TSL parameters

normalized to 1W

43.1 Wikg = 17.5 % (k=2)

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

condition

SAR for nominai Head TSL parameters

normalized to 1W

22.9 Wikg = 16.9 % (k=2)

SAR result with SAM Head (Neck = HO)

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

Caondition

SAR for nominal Head TSL parameters

normalized to 1W

41.6 Wikg = 17.5 % (k=2)

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

condition

SAR for nominal Head TSL parameters

normalized to 1W

21,7 Wikg + 16,9 % (k=2)

SAR result with SAM Head (Ear = D30)

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

Condition

SAR for nominal Head TSL parameters

nommalized to 1W

30.4 W/kg = 17.5 % (k=2)

SAR averaged over 10 em? (10 g) of Hoad TSL

condition

SAR for nominal Head TSL parameters

normalizad to 1W

16.7 Wikg = 16.9 % (k=2)

! Adetional assessmonts outside the current scope of SCS 0108

Cartificate No: D18950V3-1230_Aug20
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Calibration Laboratory of S, e Schweizorischer Kallbrierdienst

Schmid & Partner % (/ g Service suisse d'étalonnage
Engineering AG z ﬁ: £ Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzorland 4/,‘,’;.\\*‘ \‘ - S swiss Cailbration Service

Accredited by the Swiss Accredtation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Muitilateral Agreement for the recognition of calibration certificates

cer HOTOWSSEY 0

Object

Calizration procedureds)

Calibeation date:

- Tom
Al2e30 [ 3 g

bl .

Accroditation No.: SCS 0108

This calibraticn cenificate documents the traceability to national standards. which reslize the physical units of

The me: and the .

Al calibrtions have been conducted in the closed lab

y faciity:

Cabration Equipment used (MBTE critical for catbration)

intias with confidence probability are given on the foltowing pages and are part of 1ha certificats.

peratlre (22 4 31°C and humidity < 70%.

(§1),

This calibration cerificate shall nol be reproduced except in full without witten approve! of the tsboratory.

Primary Standasds 0 Cal Date (Cerificate No.) Schaduled Calibraticn

Power meler NRP SN 104778 CE-Ape-18 (No, 217-0288202893) Apr20

Powmnr sensor NRP-Z81 SN: 103242 03-Ape-18 (No. 217.02892) Ape-20

Powsr sensor NAP-291 SN: 103245 0G-Apr-18 (No, 217-02853) Apr-20

Aateranca 20 d8 Attenuator SN: 5058 (20K) O4-Ape-19 (No. 217.02854) Apr-20

Type-N mismatch combination SN 5047.2 / 06327 D4-Ape-19 (No, 217-02885) Apr-20

Referanca Praba EX30OVA SN: 73449 31-Dec-19 (No, EX3-7349_Dec19) Dec-20

DAE4 SN 601 27-Dec-19 (No. DAE4-801_Dec19) Dac-20

Secondary Standards D Check Date (In houss) Scheduled Check

Power meter £44198 SN: GB38512475 30~Oct-14 (in house check Fab-19) In housa chaeck: Ocf-20

Power sensor HP 84814 SN Us3ar2e2783 07-0ct-15 (In house check Oct-18) In house check: Oot-20

Power sansor HP B481A SN MY41082317 07-0ct-15 (In house check Oct-18) In house check: Oct-20

FAF gensrator RAS SMT-08 SN: 1006872 15-Jun-15 (in housa check Oct-18) In house check: Oct-20

Network Anglyzer Agiant EB3SBA | SN: US41080477 31-Mar-14 (in house check Oct-18) In house check: Ocl-20
Name Function

Calibrated by:

Appraved by:

Issund: January 22, 2020
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zoughausstrasse 43, 8004 Zurich, Switzerland

s Schwelzerischer Kalibrierdienst

c Service sulsse détalonnage
Servizio svizzero di teraturs

S swiss Calibration Service

Accredited by the Swiss Accreditation Senvics (SAS) Accreditation No.: SCS 0108
Tha Swiss Accreditation Service is one of the signatorfes 1o the EA
Multilateral Agreament 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) |EEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

b) IEC 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 2018

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 8 GHz)*, March 2010

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

e 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%.
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Measurement Conditions

DASY system configutation, as far as not given on page 1.
DASY Version DASYS V52.10.3
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution ox, dy, dz =5 mm
Frequency 1900 MHz = 1 MHz
Head TSL parameters
The following parameters and calculaticns were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 40.0 1.40 mho/m
Measured Head TSL paramoters (220+02)°C 4146% 1.38 mho/m =6 %
Head TSL temperature change during test <05°C - -—
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 9.85 Wikg
SAR for nominal Head TSL parameters normalized to 1W 39.9 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 5.13 Wikg
SAR for nominal Head TSL parameters normalized ta 1W 20,7 Wikg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Pormittivity Conductivity
Nominal Body TSL parameters 220"C 53.3 1.52 mho/m
Measured Body TSL parameters (22,04 0.2)°C 542+6% 1.50 mho/m + 6 %
Body TSL temperature change during test <05°C - e
SAR result with Body TSL
SAR averaged over 1 ecm’ (1 g) of Body TSL Condition
SAR measured 250 mW Input power 9.83 Wikg
SAR for nominal Body TSL paramelers normalized to 1W 39.8 W/kg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 mW input power 5,18 Wikg
SAR for nominal Body TSL parameters nomalized to TW 20.9 W/kg = 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 502Q+86.1jQ
Return Loss -243dB8

Antenna Parameters with Body TSL

impedance, transtormed to feed point a710+68iQ
Retumn Losa -226dB

General Antenna Parameters and Design

I Electrical Delay (one direction) [ 1194 ns

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

The dipole is made of standard semirigid coaxial cable. The canter conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added 1o the dipole arms in order to improve matching when loaded according to the position as explained in the
*Measurament Conditions® paragraph. The SAR data are not affected by this change. The overall dipole length is still
according to the Standard.

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

Additional EUT Data

I Manufactured by SPEAG
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DASYS Validation Report for Head TSL

Date: 21.01.2020
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d061

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

Medium parameters used: f = 1900 MHz; o= 1.39 S/im; . =41.4; p = 1000 kg/m
Phantom section: Flat Section

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

DASYS52 Configuration
¢ Probe: EX3DV4 - SN7349; ConvF(8.6, 8.6, 8.6) @ 1900 MHz; Calibrated: 31.12.2019
« Sensor-Surface: |.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 27.12.2019
« Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001

» DASYS5252.10.3(1513); SEMCAD X 14.6.13(7474)

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

Reference Value = 108.8 V/m: Power Drift = 0.06 dB

Peak SAR (extrapolated) = 18.3 W/kg

SAR(1 g) = 9.85 W/kg: SAR(10 g) = 5.13 W/ikg

Smallest distance from peaks to all points 3 dB below = 9.2 mm

Ratio of SAR at M2 to SAR at M1 =54.4%

Maximum value of SAR (measured) = 15,3 Wikg

-3.49
-5.98
-10.46

-13.95

-17.44

0dB =153 W/kg = 11.85 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 21.01.2020
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d061

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

Medium parameters used: f= 1900 MHz; o = 1.5 S/im: &; =542, p = 1000 ke/m’
Phantom section; Flat Section

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

DASYS52 Configuration:
» Probe: EX3DV4 - SN7349; ConvE(8.42, 8.42, 8.42) @ 1900 MHz; Calibrated: 31.12.2019
«  Sensor-Surface: | 4mm (Mechamcal Surface Detection)
« Electronics: DAE4 Sn601; Calibrated; 27.12.2019
« Phantom: Flat Phantom 5.0 (back}; Type: QD 000 P50 AA; Senal: 1002

« DASYS252.10.3(1513); SEMCAD X 14.6.13(7474)

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

Reference Value = 104.6 V/im; Power Drift = 0.04 dB

Pcak SAR (extrapolated) = 17.3 Wikg

SAR(1 g) = 9.83 W/kg; SAR(10 g) = 5.19 W/kg

Smallest distance from peaks to all points 3 dB below = 9.2 mm

Ratio of SAR at M2 to SAR at M1 = 57.8%

Maximum value of SAR (measured) = 14,9 Wikg

3.30
-6.59
-9.89
-13.18

-16.48

0dB =149 Wikg = 11.73 dBW/kg
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Impedance Measurement Plot for Body TSL

47.088 O

654.16pH  BBI1SS QO |
1.800000 GHz ~ 74.238 mi
108.80

-2§.587 0B

000 Cn i Avg ™
__Lhi:Saet 170000 GHe  ——

Ceanificate No: D1900V2-5d061_Jan20 Page 8of 8

F-TP22-03 (Rev.00) 198 / 245 HCT CO.,LTD.



aCT

HCTCO,LLTD

FCC ID:

A3LSMA326U

Report No: HCT-SR-2102-FC008-R1

Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Accredited by e Swise Accreditation Senvice {SAS)
The Swiss Accreditation Service |s one of the signatories 1o the EA

Multilsteral Agr nt for the

Client

gnition of calibrath

All caly hava baen cord

Callbeation Equipment used (MATE critical for cafibrasion)

certificates

S tischer Kadibrierdi

C Service sulsse d'Matonnage
Servizio svizzero di taratura

S Swiss Calibrstion Service

Accraditation No.: SCS 0108

mmmmmmmmnmnmmmmumwwnumm(su
mmmwnmmmpmmammmmwnmmm“mmmm

‘lnhmwwlmmmmmﬁrcmmnw 0%,

Function

Primary Standards D# Cal Date (Carsficste No ) Schadued Calibration

Pawar meter NRP SN: 104776 01-Apr-20 (No. 217-03100/03101) Ape-21

Pawer sensar NRP-201 SN; 103244 01-Apr-20 (No. 217-03100) Apr-21

Power sensar NAP-Z01 SN: 103245 O1-Apr-20 (Na, 217-03101) Apr-21

Reference 20 68 Attaniator SN: BHE33S (20K) 31-Mar-20 (No. 217-03108) Ape-21

Type-N mismaich combination SN: 310982/ 08327  31-Mar-20 (No. 217-03104) Apr-21

Reference Proba EX30VA SN 7348 29-Jun-20 (No. EX3-7349_Jun20) Jun-21

DAE4 SN: 601 27-Dec-18 (No. DAE4-801_Dec19} Dec-20

S y Standards D Cneck Date (in house) Scheduled Check

Power meler E44198 SN GB39812475 30-Oct-14 (in house chack Fed-19) In house chedc Dat-20

Powar saneor HP 84814 SN US37202783 07-Oct-15 (in house check Oct-18) In housa chedk: Oct-20

Power sansor HP 84814 SN MY41082317 07.Qct-15 (in house check Oct-18) In house chedc Oct-20

RF generator RS SMT-08 SN 100072 15-Jun-15 (In housa check Oct-18) In house chedk: Oct-20

Network Analyzer Aglent EB3684 | SN US41080477 31-Mar-14 (in house check O0-19) In house check: Oct-20
Name
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Calibration Laboratory of S, Schwaoizerischar Kalibrierdienst
Schmid & Partner SN (S: Service suisse d'étalonnage

Engtneering AG % Servizio svizzero di taratura
Zoughausstrasse 43, 8004 Zurich, Switzartand N S Swiss Callbration Service
Accradited by the Swiss Accreditaton Servica (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service ks one of the signatories to the EA
Multilateral Ag for the gnition of cenificates
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORM x,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

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

c) |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:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

* Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquld filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Retumn 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%,
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Measurement Conditions
DASY systemn configuration, as far as not given on page 1
DASY Version DASYS V52.10.4
Extrapolation Advanced Extrapolation
Phantom Medular Fiat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2500 MHz + 1 MHz
Head TSL parameters
The follawing parameters and caloulations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 20°C 395 1.67 mhaim
Measured Head TSL parameters {(220+02)"C 394+68% 1.68 mhoim + 8 %
Head TSL temperature change during test <05'C e -
SAR result with Head TSL
SAR averaged over 1 cmy’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 12.1 Wikg
SAR for nominal Head TSL parametors normalized to 1W 48.2 Wikg £ 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 5.88 Wikg
SAR for nominal Head TSL parameters normalized to 1W 23.5 Wkg £ 16.5 % (k=2)
Cartificats No: D2300V2-1010_Aug20 Paga 3 of 6
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Report No

: HCT-SR-2102-FC008-R1

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 4850-26 0
Retumn Loss -304d8B
General Antenna Parameters and Design
[ Electrical Delay {one direction) I 1170 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the faeding line is directly connectad to the
second arm of the dipole. The antenna Is therefere short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve maiching when loaded according to the position as explained in the
"Measurament Conditions™ paragraph. The SAR data are not affected by this change. The overall dipole length |s still

according 1o the Standard.

No excessive force must be applied 1o the dipole anms, because they might bend or the soldered connections near the

feedpoint may be damaged

Additional EUT Data

Manufactured by

SPEAG

Certificato No: D2300V2-1010_Aug20
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DASYS5 Validation Report for Head TSL

Date: 26.08.2020
l'est Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2300 MHz; Type: D2300V2; Serial: D2300V2 - SN:1010

Communication System: UID 0 - CW; Frequency: 2300 MHz

Medium parameters used: = 2300 MHz; o= 1.68 S/m; g = 39.4: p = 1000 kgfm’
Phantom section: Flat Section

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

DASYS52 Configuration:
» Probe: EX3DV4 - SN7349; ConvF(7.82, 7.82, 7.82) @ 2300 MHz; Calibrated: 29.06.2020
« Sensor-Surface: 1.4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 27.12.2019
» Phantom: Flat Phantom 3.0 (front); Type: QD 000 P50 AA: Serial: 1001

» DASYS2 52.10.4(1527), SEMCAD X 14.6.14(7483)

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

Reference Value = 114.4 V/m; Power Drift = 0.00 dB

Peak SAR (extrupolated) = 22.7 Wikg

SAR(1 g) = 12.1 W/kg; SAR(10 g) = 5.88 W/kg

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

Ratio of SAR at M2 to SAR at M1 =353.7%

Maximum value of SAR (measured) = 19.2 W/ikg

d8
0

-4.00
-8.00
-12.00

16.00

-20.00

0dB = 19.2 Wkg = 12.83 dBW/kg
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Impedance Measurement Plot for Head TSL
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Calibration Laboratory of Ly, Schwelinrischer Kalbiierdh
P - v 7, ISCheT
Schmid & Partner S (s: Sarvice sulsse d'étalonnage
Engineering AG Z = Servizio swizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland "'4,,,{/"\\/—;}-’: 7/ S swiss Calibeation Service
Accredited by the Swiss Aocreditation Sarvice (SAS) Accreditation No.. SCS 0108

The Swiss Accroditation Service Is one of the signatories to the EA
Multilateral Agroement for the recognition of calibration certificates

Object

Caabration proceduras)

Caibration date

This catbration certificate documents the traceability to national standards, which realize the physical units of {S)
The measurements and the uncenainfes with confidence peobabiity are given on the following pages and are pant of the certificate.

All cafbrations have been cond in the closed laboratory fadlity: emvwronment temperaturs (22 + 3)°C and humidity < 70%.

Calibration Equipment used (MATE crtical for callbeation)

Primary Standards D# Cal Date (Cortificate No ) Schaguled Calibration

Power meter NRP SN: 104778 01-Apr-20 (No. 217-03100v03101) Apr21

Pawar sansor NRP-Z91 SN 103244 01-Apr-20 {No. 217-03100) Apr-21

Pawor sensor NRP-Zi1 SN: 103245 01-Apr-20 (No. 217-03101) Aprit

Roforence 20 o8 Attenuator SN: BHEIBM (20K) 31-Muar-20 (No, 21703108) Ape-21

Typa-N mesmatch combmaton SN: 310882 / 06327 31-Mar-20 (No, 217.03104) Apr-21

Roference Probe EX30V4 SN: 7349 28-Jun-20 (No, EX3-7349 _Jun20) Jun-21

DAE4 SN: 601 27-Dec- 16 (No. DAE4A-80T_Dec19) Doc-20

Secondary Standards D ¥ Chieck Date (in houss) Scheduled Chack

Pawer meler E44188 SN: GB3951247% 30-Oct-14 (in house check Feb-18) In house check: Oct-20

Pawer sersor HP 84814 SN: US37292783 07-0ct-15 (in house check Oct-18) In housa chack: Oct-20

Pawer sersor MP 8481A SN MY 41082317 O7-0¢1-15 {in house check Oct-18) In housa check: Oct-20

RF generator RES SMT-08 SN: 100972 15-Jun-15 (in house check Oct-18) In housa check: Out-20

Netwark Analyzar Agiant E83584 | SN. USA1080477 31-Mar- 14 (in house check Oct-19) In house chack: Oct-20
Name Functian Signature

Calibrated by: ary Tediics 7

Approved by:

This calibeation certificate shall not be reproducad axcapt i full wihout written approval of the laboratory,
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Calibration Laboratory of

SO, Schwaizarischor Kallbriordienst
Schmid & Partner % g Service suisse d’éalonnage
Zoughausstrasse 43, 8004 Zurich, Switzerland N S swiss Catibration Service
Accreditad by the Swiss Accreditalion Seevice (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories 1o the EA
Multiiateral Ag for the recognition of callbration certificates
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORM x,y.z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

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

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

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

» Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
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
refiected power. No uncertainty required.

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

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

* SAR normalized: SAR as measured, normalized 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%.

Cartificate No: D2450V2-1048_Aug20 Page 2 of 7

F-TP22-03 (Rev.00) 206 / 245 HCT CO.,LTD.



aCT

HCT CO,LTD

FCC ID: ASLSMA326U

Report No: HCT-SR-2102-FC008-R1

Measurement Conditions

DASY system configuration. as far as not given on page 1.
DASY Version DASYS V5210.4
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2450 MHz £ 1 MMz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 39.2 1.80 mhoim
Measured Head TSL parameters (220+02)°C IB9+6% 1.84 mha/m + 6 %
Head TSL temperature change during test <05°C e -
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 250 mW input power 13.0 Wikg

SAR for nominat Head TSL parameters

normakized to 1W

51.4 Wikg £ 17.0 % (k=2)

SAR averaged over 10 cm” (10 g) of Head TSL condition
SAR measured 250 mW input pawer 6.06 Wikg
SAR for nominal Head TSL parameters normalized to 1W 241 Wikg £ 16.5 % (k=2)
Cerfificate No: D2450V2-1048_Aug20 Page 3of 7
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 4350+85|0

Retumn Loss -214d8

General Antenna Parameters and Design

Electrical Delay (one direction) 1.161 ns ]

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

The dipole is made of standard seminigid coaxial cable. The center conductar of the leeding line is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On soma of the dipoles, small end caps
are added 1o the dipole arms in order to Improve matching when loaded according to the position as explained in the
"Measurement Conditions” paragraph. The SAR data are not affected by this change. The overall dipole length is still
according (o the Standard.

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

Additional EUT Data

Manufactured by l SPEAG ]
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DASYS Validation Report for Head TSL
Date: 26.08.2020
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 1049
Communication System: UID 0 - CW; Frequency: 2450 MHz
Medium parameters used: f= 2450 MHz; o = 1.84 S/m; & = 38.9: p= 1000 ka/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: |.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated; 27.12.2019
» Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001

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

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

Reference Value = 115.7 Vim; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 25.5 Wikg

SAR(1 g) = 13 W/kg: SAR(10 g) = 6.06 W/kg

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

Ratio of SAR at M2 to SAR at M1 =5].3%

Maximum value of SAR (measured) = 21.4 Wrkg

dB

-4.40
-8.60
-13.20
-17.60

-22.00

0dB=21.4 Wikg = 13.30 dBW/kg
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Impedance Measurement Plot for Head TSL
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Appendix: Transfer Calibration at Four Validation Locations on SAM Head!

Evaluation Condition
| Phantom [ SAM Head Phantom For usage with cSARIDV2-RIL |
SAR result with SAM Head (Top = C0)
SAR averaged over 1 cm® (1 g) of Head TSL Condition

SAR for nominai Head TSL parameters

normadized to 1W

54.8 Wikg £ 17.5 % (k=2)

SAR averaged over 10 em? (10 g) of Hoad TSL

condition

SAR for nominal Head TSL parameters

normalized to 1W

25.6 Wikg £ 16.9 % (k=2)

SAR result with SAM Head (Mouth = F90)

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

Condition

SAR for nominal Mead TSL parameters

normalized to 1W

55.9 Wikg £ 17.5 % (k=2)

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

SAR for nominal Head TSL parameters normalized to 1W 269 Wikg £ 16.9 % (k=2)
SAR result with SAM Head (Neck = HD)

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

SAR for nominal Head TSL parameters normalized to 1W 52.6 Wikg £17.5 % (k=2)

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

SAR for nominal Head TSL parameters normalized to 1W 24,5 Wikg £ 16.9 % (k=2)
SAR result with SAM Head (Ear = D90)

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

SAR for nominal Head TSL parameters normalized to 1W 33.7 Wikg £17.5 % (k=2)

SAR averaged over 10 cm® {10 g) of Head TSL

condition

SAR for nominal Head TSL parameters

normalized to 1W

17.1 Wikg £ 16.9 % (k=2)

' Additional assessmants outside fie current scope of SCS 0108
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Calibration Laboratory of S Schwoizarischor Kalibrisrdsenst
Schmid & Partner % 2 Service sulsse Tétalonnage
Engineering AG g Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland TN S Swiss Callbration Service
Accrecited by the Swiss Accreditason Service (SAS) Accreditation No.. SCS 0108

The Swiss Accreditation Servics s one of the signatories to the EA
Multitateral Agreemant for the recognition of cafibration certificates

Calibration date:

rruscauummmmmmmmwmmm.Mmmmmlmmurmm(s;
tmewhmmmmmwwmmmmm@mymw-apmo'umneam.

Mmmmmmmmnmqummmwmmummsz)'cwmmmy<m.

Calibraticn Equpment used (METE crilical for caibiration)

Primary Standards 1D # Cal Dase (Certificate No.) Scheduled Caiibration
Pawer meter NRP SN: 104778 01-Apr-20 {No. 217-03100/03101) Apr-21

Power sansar NRP-Z61 SN. 103244 91-Apr-20 {No. 217-03100) Apr-21

Paveer sansor NRP.261 SN: 103245 01-Apr-20 {No. 217-03101) Apr-21

Reference 20 3B Attonuator SN: BHE394 (20k) 31-Mar-20 (No, 217-03104) Ape21

Type-N mesmatch combination SN: 310082 / 06327 31-Mar-20 (No, 217.03104) Ape21

Reference Probe EXI0VA SN: 7349 28-Jun-20 (No. EX3-7349_Jun20) Jun-21

DAE4 SN: 801 27-Dec-18 (No. DAE4S01_Dec1d) Dec-20

Secondary Stardands D # Check Date (n house) Schaouled Chack
Power meter E44168 SN GB38612475 30-0ct-14 (In house check Feb-19) I house check: Oct-20
Power sansor HP 84814 SN: US37262743 07-0¢t-15 (in house chack Oct-18) in house check: Oct-20
Power sensor HP 84814 SN: MY21082317 07-0¢t-15 (in house chack Oct-18) In house chedk: D20
RF ganerator R&S SMT-08 SN: 100972 15~Juni-15 (in house check Oct-18) In house chedk: Oct20
Network Analyzer Agllent EBISSA | SN; US41080477 31-Mar-14 (in house check Oci-19) In house chedk: Oc1-20

Name Function

Approved by:

fssuad: August 27, 2020

mmmmummmMmmmmwdmhm.
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Calibration Laboratory of

Schweizerischer Kalibrierdienst
Schmid & Partner Sarvice sulsse d'étalonnage
Engineering AG Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzeriand Swiss Calibration Service
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multiiateral Agreement for the recognition of calitation certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

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

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

Additional Documentation:
€) 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.

 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%.
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Measurement Conditions

DASY system configuration, as far as not given on page 1.
DASY Version DASYS V52.10.4
Extrapoiation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5mm
Frequency 2600 MHz £ 1 MHz
Head TSL parameters
The following paramelers and calcutalions were applied.
Temperature Pormittivity Conductivity
Nominal Head TSL parameters 220°C 390 1.86 mho/m
Measured Head TSL parameters (220+£0.2)°C 383+6% 2.01 mha/m £ 6 %
Head TSL temperature change during test <08°C - -
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 14.4 Wikg
SAR for nominal Head TSL parameters nomadized o 1W 56.7 Wikg £17.0 % (k=2)
SAR averaged over 10 ecm’ {10 g) of Head TSL condition
SAR measured 250 mW input power 6.42 Wikg
SAR for nominal Head TSL parameters normalized to 1W 254 Wikg £ 16.5 % (k=2)
Certificate No: D2600V2-1015_Aug20 Page 3of 6

F-TP22-03 (Rev.00) 214 / 245 HCT CO.,LTD.



CT FCC ID: A3LSMA326U

HCT CO,LTD

Report No

: HCT-SR-2102-FC008-R1

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed 1o feed point 4810-40Q
Return Loss -27.7d8B
General Antenna Parameters and Design
LElecuk}u Delay {one direction) [ 1.150 ns

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

The dipole is made of standard semirigid coaxial cable. The centar conductor of the feeding ling is directly connected {o the
sacond arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of he dipoles, small end caps
are added to the dipole arms in order to improva matching when loaded according 1o the position as explained in the
"Measurement Conditions” paragraph. The SAR dats are not affected by this change. The overall dipole length is still

according to the Standard

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

feedpoint may be damaged.

Additional EUT Data

Manufactured by

SPEAG
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DASYS5 Validation Report for Head TSL
Date: 26.08.2020
l'est Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 1015
Communication System: UID 0 - CW; Frequency: 2600 MHz
Medium parameters used: £= 2600 MHz; o = 2.01 S/m; &= 38.3; p = 1000 kg/m’

Phantom section: Flat Section
Mecasurement Standard: DASYS (IEEE/IEC/ANSI C63,19-2011)

DASY 52 Configuration:
» Probe: EX3DV4 - SN7349; ConvF(7.54, 7.34. 7.54) @ 2600 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 D00 P50 AA: Senal: 100)

» DASYS2 52.10.4(1527); SEMCAD X 14,6.14(7483)

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

Reference Value = 117.6 Vim; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 28.6 Wikg

SAR(1 g) = 14.4 W/kg: SAR(10 g) = 6.42 W/kg

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

Ratio of SAR at M2 to SAR at M1 = 50.2%

Maximum value of SAR (measured) = 24.0 Wikg

d8

-4.60
9.20
-13.80

-18.40

23.00

0dB =24.0 Wkg = 13.8 dBW/kg
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Impedance Measurement Plot for Head TSL
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FCC ID: ASLSMA326U

Report No: HCT-SR-2102-FC008-R1

HCTCOLLTD
Calibration Laboratory of S, perTT S e
Schmid & Partner % £y (S: Service suisse d'étalonnage
Engineering AG = \i s Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzertand 'v//—@\\‘,\ ”%/ S Swiss Caiibration Servica

Accredded by the Swiss Accreditation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA

Calbration Equipenant used (METE critical for calibeation)

Multilateral Agreeenant for the recognition of calibration certificates
Chient || )

Accreditation No.: SCS 0108

This cadbration cerificate docurnents the traceability 1o national standards, which reakize the physical units of measurements (SI).
The measurements and tha uncartanties with canfidence peobabiity are given an the following pages and are part of the cerdificate.

Al cafibrations have been canducted in the closed laboratory faciiity: emdronment temperatura (22 » 3)'C and humicity < 70%.

Primary Standards e Cal Date (Cortficata No ) Schedidod Calibrabon
Power mater NRP SN: 104778 03-Apr-19 (No. 217-02892/02803) Apr-20

Power sensar NRP-Z91 SN: 103244 03-Apr-19 (No. 217-02692) Apr-20

Power sensar NRP-Z91 SN; 103245 03-Apr-19 (No. 217-02893) Apr-20

Reference 20 0B Allenuator SN: 5058 (20K) D4-Apr-19 (No. 217-02694) Apr-20

Type-N mismaich combination | SN; 5047.2 /06327  04-Apr-13 (No. 217-02695) Agr-20

Reference Probe EX3DV4 SN: 3803 31-Dec-19 (No. EX3-3503_Dec18) Dec-20

DAE4 SN; 601 27-Dec-19 (No. DAE4-601_Dect3) Dec-20

Sacondary Standards 1D ¥ Check Dats (in house) Scheduled Check
Power meter E44198 SN: GR30512475 30-Oct-14 {In housa check Feb-16) In house chack: Oct-20
Powee sursar HP B481A SN: US37292783 07-0ct-15 (in house check Oct-18) In house chack; Oct-20
Powes sarmsoc HP BAR1A SN: MYA1002317 07-01-15 [in house check Oct-18) In housa check: Oct-20
AF gonorator A&S SMT-06 SN: 100872 15-Jur-15 (in house check Oct-18) In house check: Oct-20
Network Anatyzar Agilont E8358A | SN US41080477 31-Mae-14 (0 house check Oct-18) In house check: Oct-20
Calirated by:

Appirowed by:

This calibeation cemficate shall not be reproduced excapt In tul without writhen appraval of the laboratory,
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HCT CO,LTD

Calibration Laboratory of S, S Schweizerischer Kaiibrierdionst

Schmid & Partner % G Service suisse détaionnage
Engineering AG e Servizio svizzero di tarstura

Zoughausstrasse &3, 8004 Zurich, Switzerland s /{ﬁ_\y S  swiss Calibration Service

Accredied by the Swiss Accraditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories 1o the EA

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

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

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

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

Ceniticate No: D3500V2-1040_Jan20 Page 2 of 8
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Measurement Conditions
DASY systemn configuration, as far as not given on page 1
DASY Version DASYS V52103
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 1D mm with Spacer
Zoom Scan Resolution dx, dy = 4 mm, dz = 1.4 mm Graded Ratio = 1.4 (Z direction)
Frequency 3500 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220'C 378 2.91 mho/m
Measured Head TSL parameters (220:02)°C 37626% 291 mho/m+6 %
Head TSL temperature change during test <05°C - -
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 100 MW input power 6.86 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

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

SAR averaged over 10 em” (10 g) of Head TSL condition

SAR measured 100 mW Input power 2,57 Wikg

SAR for nominal Head TSL parameters normalized to 1W 25.7 Wikg = 19.5 % (k=2)
Body TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Body TSL parameters 220°C 513 3.31 mho/m

Measured Body TSL parameters (220+02)"C 500+69% 3.32 mho/m £ 6 %

Body TSL temperature change during test <05°C e —
SAR result with Body TSL

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

SAR measured 100 mW inpul power 6.49 W/ky

SAR for nominal Body TSL parameters normalized to 1W 54.5 Wikg + 19.9 % (k=2)

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

SAR measured 100 mW input power 2.40 Wikg

SAR for nominal Body TSL parameters nomalized to TW 23.9 Wikg = 19.5 % (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 5590Q-120

Retumn Loss - 25.0dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 5430+04|0
Return Loss -278d8

General Antenna Parameters and Design

| Etectrical Delay (one direction) 1.141 ns

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

The dipole i made of standard semirigid coaxial cable. The center conductor of the feading line is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added 10 the dipole arms in order to improve matching when loaded according to the position as explained in the
‘Measurement Conditions® paragraph. The SAR data are not affected by this change. The overall dipole length is still
according 1o the Standard

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

Additional EUT Data
| Manufactured by | SPEAG
Centificate No: DIS00V2-1040_Jan20 Page d of 8
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DASYS Validation Report for Head TSL

Date: 28.01.2020
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 3500 MHz; Type: D3500V2; Serial: D3500V2 - SN:1040

Communication System: UID 0 - CW; Frequency: 3500 MHz

Medium parameters used: f = 3500 MHz; o = 2.91 S/m; g = 37.6; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
¢ Probe: EX3DV4 - SN3503; ConvF(7.91, 7.91, 7.91) @ 3500 MHz; Calibrated: 31,.12.2019
« Sensor-Surface; |.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 27.12.2019
« Phantom: Flat Phantom 5.0 (front); Type: QD 000 PSO AA; Serial: 1001

« DASY5252.10.3(1513): SEMCAD X 14.6.13(7474)

Dipole Calibration for Head Tissue/Pin=100 mW, d=10mm, {=3500MHz/Zoom Scan,
dist=1.4mm (8x8x8)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 71.27 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 18.8 Wrkg

SAR(1 g) = 6.86 W/kg; SAR(10 g) = 2.57 W/kg

Smallest distance from peaks to all points 3 dB below = 8.2 mm

Ratio of SAR at M2 1o SAR at M| = 74.3%

Maximum value of SAR (measured) = 13.0 Wikg

-6.00
-12.00
-18.00

-24.00

-30.00

0dB=13.0W/kg=11.14 dBW/kg
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HCT CO,LTD

Impedance Measurement Plot for Head TSL
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HCTCO,LTD

DASYS5 Validation Report for Body TSL

Date: 27.01.2020
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 3500 MHz; Type: D3500V2; Serial: D3500V2 - SN:1040

Communication System: UID 0 - CW; Frequency: 3500 MHz

Medium parameters used: [ = 3500 MHz; o = 3.32 §/m; & = 50, p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
« Probe: EX3DV4 - SN3503; ConvF(7.46, 7.46, 7.46) @ 3500 MHz; Calibrated; 31.12.2019
« Sensor-Surface: | 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 27.12.2019
= Phantom: Flat Phantom 5.0 (back): Type: QD 000 P50 AA; Senal: 1002

« DASYS5252.10.3(1513); SEMCAD X 14.6.13(7474)

Dipole Calibration for Body Tissue/Pin=100 mW, d=10mm, f=3500MHz/Zoom Scan ,
dist=1.4mm (8x8x8)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 66.16 V/m: Power Drift = 0.01 dB

Peak SAR (extrapolated) = 17.7 Wikg

SAR(1 g) = 6.49 W/kg; SAR(10 g) = 2.4 Wikg

Smallest distance from peaks to all points 3 dB below = 8 mm

Ratio of SAR at M2 to SAR at M1 = 74.6%

Maximum value of SAR (measured) = 12.3 Wikg

dB
0

I -6.00
"

-12.00

-18.00

-24.00

-30.00

0dB = 12.3 W/kg = 10,90 dBW/kg
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HCT CO,LTD

Impedance Measurement Plot for Body TSL
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CT FCC ID: A3LSMA326U Report No: HCT-SR-2102-FC008-R1
HCT CO,LTD
Calibration Laboratory of S, Schwelzerischer Kafibrierdienst
Schmid & Partner A (s: S.rwc::i::e détalonnage
Engineering AG T Servizio svizzero di taratura
Zoughausstrasse 43, B004 Zurich, Switzertand TN S Swiss Calibration Service

Accradted by the Swiss Accreditation Sarvice (SAS)

The Swiss Accreditation Service is one of the signatories to the EA
Multiateral Agreement for the recognition of calibration certificates

client  HCT (Dymstec)

Accreditation No.: SCS 0108

Certificate No: D3700V2-1066_Nov20

CALIBRATION CERTIFICATE

Ia | )7 S |

2 gl A

=

Tha maass s and the ur

Calitention Equipment usad (MATE critical for calbration)

e
|

Object D3700V2 - SN: 1066 e, 8 |
T sw T VOMRR T /e
Wl | \Lea | daw! | g
Cafibrticn procedureds) QA CAL-22.v5
Calibration Procedure for SAR Validation Sources between 3-10 GHz
Calioration date: November 19, 2020

This calbration cantificate documents the traceabilty 10 national standards, which realize the physical units of measurements {SI),
with confidence probability &re given on 1he following pages and ase part of the certificate

All calurstons havae bean conducted I the dosed laboratory facilty: envdronmant tamperatune (22 + 3)°C and humiiity < 70%.

Ths calitvation cenificate shall not be reproduced excapt in full without written approval of Ihe taboratory.

Pramary Standards D * Cad Date (Ceniticate No.) Schodued Callbraton

Power meter NAP SN: 104778 01-Apt-20 (No. 217-03100:03101) Apr-21

Power sansor NRP-Z01 SN: 103224 01-Apr-20 (No. 217-03100) Apr-21

Power sansor NRP-291 SN: 103245 01-Apr-20 (No, 217-03101) Apr-21

Rederence 20 dB Attenuatar SN: BHa394 (20K) 31-Mar-20 (No. 217-03108) Apr-21

Type-N mismaltch combination SN: 310962 | 06327 31-Mar-20 (No. 217-03104) Ape-21

Refarenze Probe EX30V4 SN: 35009 31-Dec- 19 {No. EX3-3503_Dec19) Dec-20

DAE4 SN B 02:Now-20 (No. DAES-801_Nov20) Nov-21

Secendary Standards 1D # Check Date {in houso) Scheguad Check -

Power meter E44198 SN: GBags12475 30-Oct-14 (In house check Oct-20) In house check: Oct-22

Power sensor HP 84814 SN: US37292783 07-Oct-15 (In house chack Oo1-20) In house check: Oot-22

Power sansor HP 8481A SN: MY41082317 07-0ct-15 (in house chack Oct-20) In hause check: Det-22

AF generator AAS SMT-06 SN: 100072 15.Jun-15 (in house check Oot-20) In house check: Oc1-22

Network Analyzer Aglent EBISEA | SN US41080477 F1-Mar-14 (In house check Oct-20) In house chaeck: Det-21
Nama Function Signature

Calibrazed by Mchasl Weber Labaratory Technician /{ W

Approved by: Katia Pokovic Technical Manager

=

lssuet. Novemnber 16, 2020

Certificate No: D3700V2-1066_Nov20
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HCT FCC ID: A3LSMA326U Report No: HCT-SR-2102-FC008-R1

HCT COLLTD
Calibration Laboratory of SN, S Schweizerischer Kalibrierdienst
Schmid & Partner e c Service sulsse d'éalonnage

Engineering AG 7 Servizio svizzero di taratura
Zoughausstrasss 43, 8004 Zurich, Switzerfand N S  Swiss Calibration Service
Accredead by the Swiss Accreditation Sarvica (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration cortificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

b) |IEC 62209-1, “Measurement procedure for the assessment of Specitic 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:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

* 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%.

Cerfificate No: D3700V2-1066_Nov20 Page 2 ol 6
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FCC ID: ASLSMA326U

Report No: HCT-SR-2102-FC008-R1

HCTCO,LTD
Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS V52104
Extrapolation Advanced Extrapofation
Phantom Modular Fiat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx,dy=4amm, dz = 1.4 mm Graded Ratio = 1.4 (Z direction)
Frequency 3700 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C a7 3.12 mho/m
Measured Head TSL parameters (220=02)°C 384:2868% 3.09 mhao/m + 6 %
Head TSL temperature change during test <05°C - e
SAR result with Head TSL
SAR averaged over 1 em? (1 g) of Head TSL Condition
SAR measured 100 mW input power 6.61 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

66.4 W/kg £ 19.9 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measurad 100 mW input power 239 Wikg
SAR for nominal Head TSL parameters normalized to 1W 24.0 Wikg + 19.5 % (k=2)

Certificate No: D3700V2-1066_Nov20
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CT FCC ID: A3LSMA326U

HCT CO,LTD

Report No: HCT-SR-2102-FC008-R1

Appendix (Additional assessments outside the scope of SCS 01 08)

Antenna Parameters with Head TSL

Impedance, transtormed to feed point 48002 +04jQ
Return Loss -33.7d8
General Antenna Parameters and Design
| Etectrical Delay (one direction) 1137 ns |

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line i directly connected to the
second asm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps

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

according 1o the Standard.
No excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged,
Additional EUT Data
[ Manutactured by | SPEAG |

Cortificate No: D3700V2-1066_Nov20
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HCTCO,LTD

DASYS5 Validation Report for Head TSL

Date: 19.11.2020
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 3700 MHz; Type: D3700V2; Serial: D3700V2 - SN:1066

Communication System: UID 0 - CW; Frequency: 3700 MHz

Medium parameters used: f = 3700 MHz; o = 3,09 S/m; & = 38.4; p = 1000 kg/my’
Phantom section: Flat Section

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

DASYS52 Configuration:
» Probe: EX3DV4 - SN3503; ConvF(7.73, 7.73, 7.73) @ 3700 MHz; Calibrated: 31.12.2019
« Sensor-Surface: | 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 02.11.2020
« Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001

« DASY5252.10.4(1527); SEMCAD X 14.6.14(7483)

Dipole Calibration for Head Tissue/Pin=100 mW, d=10mm, f=3700MHz/Zoom Scan,
dist=1.4mm (8x8x8)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 70,37 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 18.6 W/kg

SAR(1 g) = 6.61 W/kg; SAR(10 g) = 2.39 W/kg

Smallest distance from peaks to all points 3 dB below = 8 mm

Ratio of SAR at M2 1o SAR at M| = 74.2%

Maximum value of SAR (measured) = 12.7 Wikg

dB

I 0
-7.00

1

-14.00
-21.00
-28.00
-35.00
0dB =127 W/kg = 11.04 dBW/kg
Cenificate No: D3700V2-1066_Nov20 Page5 0l B
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FCC ID: ASLSMA326U

Report No: HCT-SR-2102-FC008-R1

Impedance Measurement Plot for Head TSL
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HCT FCC ID: A3LSMA326U Report No: HCT-SR-2102-FC008-R1
HCTCO,LTD
Calibration Laboratory of S, Schweizerise
Schmid & Partner % B mmmmm-
Engineering AG Tt C sarvisio evimo ol tarstirn
Zeughausstrasse 43, B004 Zurich, Switzerdand "-/,,,’@‘\33 S Swiss Calibration Service

Accreditnd by the Swiss Accredtabon Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Muttilatoral Agreemant for the recognition of calibration certificates

client  HCT (Dymstec)

Accreditation No: SCS 0108

Certificate No: D3900V2-1019_May20

Object

Caltiration procedura(s)

Calibration date

The meast

D3900V2 - SN: 1019

' A

<
A
bk

A

s and the uncer

with confi

Calibeation Equipment used (METE crtical for calibration)

All calbrations have bean contucted in the closad laboratory ‘adlity. enveonment temperature {22 + 3)°C and humidty < 70%.

1 5o !
Thig calibraSon certificale documents e traceabiity 1o rational standards, which realize the physical units of measuremants (S1)
% probatility are gaven on 1ha following pagss and are part of the cenificate

Primary Standards 0# Cal Date (Certiticats No.) Sehedubed Callirution
Power meter NRP SN: 104778 01-Apr-20 (No. 217-03100003101) Apr-21
Pawer sansor NRP-Z91 SN; 10G244 01-Apr-20 (No. 217-0a100) Apr21
Power sansor NRP-Z31 SN: 103245 01-Apr-20 (No. 217-03101) Apr-21
Retarence 20 dB Altenustor SN; BHEGSM (20k) 31-Mar-20 {No, 217-03106) Apr21
Typa-N mismatch combmnation SN: 310042 / 06327 at-Mar-20 {No. 217-03104) Apr-21
Retarence Probe EX30V4 SN: 3503 31-Dec-19 (No. EX3-3503_Dac19) Dec-20
DAE4 SN: 80 27-Dec-19 (No. DAES-601_Doc18) Dec-20
Secondary Standards 1D # Chack Date (i houss) Schedulad Check
Powar mater E44198 SN: GB3B512475 30-0ct-14 {in houee check Feb-18) n heuse check: Oct-20
Power sansor HP 8481A SN. US57292783 07-0x2-15 (in housa check Oct-18) In house check: Oct-20
Power sansor HP B481A SN MY41082317 07-Cct-15 (in house check Oct-18) In house check, Oct-20
AF generator RES SMT-06 SN: 100872 15-Jun-15 (In house check Oct-16) In house check: Oct-20
Network Analyzer Agilent EB358A | SN: UISA1080477 31-Mar-14 (in house check Oct-18) In house check: Oct-20

Name = Functon Signature
Calbrated by: Jeflrey Katzman Labaratary Techrician

(A%, Moy v \ f.%

Approved tiy: Katfa Pokovic Tachnical Manager

This calibeation certificate shall not be reproduced excapt in full without witten appeoval of the abaratory.

T

fzsuad: May 22, 2020

Certificate No: D3900V2-1019_May20

Page 106

F-TP22-03 (Rev.00)

232 / 245

HCT CO.,LTD.
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HCT CO,LTD

Calibration Laboratory of

Schmid & Partner S R el et
Engineering AG C urvido svtimers di Sarnioes

Zeughausstrasse 43, 5304 Zurich, Switzeriand S swiss Calibration Service

Aocracited by Ihe Sws Accreditation Service {SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is 0ne of the signstories to the EA

Multiisteral Ag for the recognition of calibeation certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x.y,z

N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

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

c) |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:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

* Feed Peint 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.

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

e 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%.

Gentiticate No: D3GOOV2-1019_ May20 Page 20t 6
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HCT CO,LTD

FCC ID: ASLSMA326U

Report No: HCT-SR-2102-FC008-R1

Measurement Conditions

DASY system configuration, as far as not given on page 1.
DASY Version DASYS V52.10.4
Extrapolation Advanced Extrapolation
Phantom Moduiar Flat Phantom V5.0
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx,dy=40mm, dz = 1.4 mm Graded Ratio = 1.4 (Z direction)
Frequency 3900 MHz = 1 MHz

Head TSL parameters at 3900 MHz

The following parameters and caleulations were applied,

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 375 3,32 mha/m
Measured Head TSL parameters (220:02)*C 37226% 3.22 mha/m + 6 %
Head TSL temperature change during test <05°C e —
SAR result with Head TSL at 3900 MHz
SAR averaged over 1 cm? (1 g) of Head TSL Condition
SAR measured 100 mW input power 7.05 Wikg
SAR for nominal Head TSL parameters normalized to 1W 70.7 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL candition
SAR measured 100 mW input power 2.44 Wikg
SAR for nominal Head TSL parameters normalized to 1W 24.4 Wikg £ 19.5 % (k=2)
Certificate No: D3800V2-1019_May20 Page 30l 6
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HCT CO,LTD

Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 3900 MHz

Impadance, transformed to feed point 48702-690
Retum Loss -232dB

General Antenna Parameters and Design

[ Electrical Delay (one direction) l 1.102 ns

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

The dipole is made of standard semirigid coaxlal cable. The center conductor of the feeding line is directly connecied 1o the
second arm of the dipale. The antenna is therefore short-circuited for DC-signats. On some of the dipoles, small end caps
are added to the dipole arms In order to improve matching when loaded according to the position as explained in the
"Measurement Conditions® paragraph. The SAR data are not affected by this change. The overall dipcle length is still

according to the Standard
No excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged
Additional EUT Data

[ Manufactured by ] SPEAG ]
Certificate No: D3300V2-1019_ May20 Page 4ol 6
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HCTCO,LTD

DASYS Validation Report for Head TSL

Date: 22,05.2020
T'est Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 3900 MHz;: Type: D3900V2; Serial: D3900V2 - SN:1019

Communication System: UID 0 - CW; Frequency: 3900 MHz

Medium parameters used: f= 3900 MHz: o = 3.22 S/m; & = 37.2; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS2 Configuration;
« Probe: EX3DV4 - SN3503; ConvF(7.39, 7.39, 7.39) @ 3900 MHz; Calibrated: 31.12.2019
= Sensor-Surface: |.4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 27.12.2019
=  Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Senal: 1001

« DASY5252.10.4(1527); SEMCAD X 14.6.14(7483)

Dipole Calibration for Head Tissue/Pin=100 mW, d=10mm, {=3900MHz/Zoom Scan,
dist=1.4mm (8x8x8)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 73.45 V/m; Power Drift = -0.09 dB

Peak SAR (extrapolated) = 20.4 W/kg

SAR(1 g) = 7.05 W/kg; SAR(10 g) = 2.44 W/kg

Smallest distance from peaks to all points 3 dB below = 8 mm

Ratio of SAR at M2 to SAR at M| =73.3%

Miximum value of SAR (measured) = 13.9 W/kg

-6.00

-12.00
-18.00
-24.00

-30.00

0dB = 13,9 W/kg = 11.43 dBW/kg
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FCC ID: ASLSMA326U

Report No: HCT-SR-2102-FC008-R1

Impedance Measurement Plot for Head TSL
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Report No: HCT-SR-2102-FC008-R1

HCT CO,LTD
Calibration Laboratory of S, Sihrsliariechor Kalliciesds
Schmid & Partner A= (S: Service suisse d'étalonnage
Engineering AG =i Servizio svizzero di taraturs
Zeughausstrasse 43, 8004 Zurich, Switzertand TN S Swiss Calibration Service

Accradited by tha Swiss Accreditation Service (SAS)
The Swiss Acoroditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Accreditation No.: SCS 0108
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Calibation procacure(s)

QA CAL-22.v5

XL

Calityration cale

August 31, 2020

Tris calbiration certificate documents te Tracesilty 10 national standards, which realize the physical units of measuremans (ST,
The measurements and the unosraintes with confidence probabilty are given on the following pagas and am part of the cedilicate
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Calibration Laboratory of SN, g Schweizerischer Kafibrierdienst

Schmid & Partner % G Service suisse détsionnage
Engineering AG T Servizio svizzero di taratura

Zeughausstrasse 43, B004 Zurich, Switzerland ) /’ﬁw\: S Swiss Calibration Service

Accredited by the Swiss Accrediation Sanice (SAS) Accreditation No.: SCS 0108

Tho Swiss Accreditation Servioe is one of the signatories to the EA

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

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

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

d) KDB 8685664, “SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
e} DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

« Electrical Defay: 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%.
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Measurement Conditions
DASY system configuration, as far as not given on page 1

DASY Version DASYS V52,104

Extrapoiation Advanced Extrapolation

Phantom Modular Fiat Phantom V5.0

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy = 10.0 mm, dz = 10.0 mm Graded Ratlo = 1.4 (Z direction)
5250 MHz 2 1 MHz

Frequency 5600 MHz = 1 MHz
5750 MHz + 1 MHz

Head TSL parameters at 5250 MHz

The following parameters and calculations were applied.

Temperature Parmittivity Conductivity

Nominal Head TSL parameters 220°C 359 4.71 mho/m

Measured Hoad TSL parameters (220+02)°C 3M6+6% 4,48 mhao/m = 6 %

Head TSL temperature change during test <05°C e
SAR result with Head TSL at 5250 MHz

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

SAH measured 100 mW input power 8.04 Wikg

SAR for nominal Head TSL parameters nomalized to 1W 79.7 Wikg = 19.9 % (k=2)

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

SAR measured 100 mW input power 2.31 Wikg

SAR for nominal Head TSL parameters normalized 10 1W 22.8 Wikg = 19.5 % (k=2)
Head TSL parameters at 5600 MHz

The iollowing parameters and calculations were applied
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 355 5.07 mho/m

Measured Head TSL parameters (220=202)°C 342+6% 4,83 mho/m + 6 %

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 Condition

SAR measured 100 mW Input power 8.31 Wika

SAR for nominal Head TSL parameters nomalized to TW 82.2 Wikg = 19.9 % (k=2)

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

SAR measured 100 mW input power 238 Whg

SAR for pominal Head TSL parameters normalized to 1W 23.5 Wikg = 19.5 % (k=2)
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Head TSL parameters at 5750 MHz
The following parameters and calculations were applied,

Temperature Permittivity Conductivity

Nominal Head TSL parameters 220"C 354 5.22 mho/m

Measured Head TSL parameters (220=02)°C 340:6% 4.98 mho/m + 6 %

Head TSL temperature change during test <05°C - —
SAR result with Head TSL at 5750 MHz

SAR averaged over 1 em’® (1 g) of Head TSL Candition

SAR measured 100 mW input power B8.04 Wikg

SAR for nominal Head TSL parameters normalized to 1W 79.6 Wikg +19.9 % (k=2)

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

SAA measured 100 mW input power 2.30 Wikg

SAR tor nominal Head TSL parameters normalized 10 1W 22,7 W/kg = 19.5 % (k=2)
Certficate No:; D5GHzV2-1253_Aug20 Page 4 of 8

F-TP22-03 (Rev.00) 241 / 245 HCT CO.,LTD.



HCT FCC ID: A3LSMA326U Report No: HCT-SR-2102-FC008-R1

HCT CO,LTD

Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 5250 MHz

Impedance, transformed to feed point M20Q-442
Retum Loss -271dB

Antenna Parameters with Head TSL at 5600 MHz

Impedance, transformed to feed point 5200 +18j
Return Loss -316dB

Antenna Parameters with Head TSL at 5750 MHz

Impedance, transformad 1o feed point 558Q0+23jQ

Returmn Loss -246dB

General Antenna Parameters and Design

[ Esectrical Delay (one direction) [ 1.195 ns |

Alter jong term use with 100W radiated power, only a slight warming of the dipole near the feedpoint can be measurad,

The dipole is made of standard semingid coaxial cable. The center canductor of the feeding line is directly connacted 1o the
second amm of the dipole. The antenna is tharefore short-circuited for DC-signais. On some of the dipoles, small end caps
are added to the dipole arms in order 1o improva matching when loaded according 10 the positian as explained in the
"Measurement Conditions® paragraph. The SAR data are not affected by this change. The overall dipole fength is still
according to the Standard,

No excessive force must be applied 1o the dipole arms, because they might band or the soldesed connections near the
leedpoint may be damaged.

Additional EUT Data
| Manutactured by | SPEAG
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DASY5 Validation Report for Head TSL

Date: 31.08.2020
Test Laboratory; SPEAG, Zurich, Switzerland
DUT: Dipole DSGHzV2; Type: DSGHzV2; Serial: DSGHzV2 - SN: 1253

Communication System: UID 0 - CW; Frequency: 5250 MHz, Frequency: 5600 MHz, Froquency: 5750 MHz
Medium parameters used: { = 5250 MHz; ¢ = 4,48 S/m; ¢ = 34.6: p = 1000 kg/m' ,

Medium parameters vsed: { = 5600 MHz; o = 4.83 S/m; &= 34.2; p = 1000 kg/m" ,

Medium parameters used: = 5750 MHz; 6 = 4.98 S/m; & = 34.0; p = 1000 kg/m’

Phantom section: Flut Section

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

DASYS52Z Configuration:

¢ Probe: EX3DV4 - §N3503; ConvF(3.5, 5.5, 5.5) @ 5250 MHz,
ConvF(3.1,5.1, 5.1) @ 5600 MHz, ConvF(3.08, 5,08, 5.08) @ 5750 MHz; Calibrated: 31.12.2019

* Sensor-Surface: | 4mm (Mechanical Surface Detection)

* Electronics: DAE4 Sn601; Calibrated: 27.12.2019

»  Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 100]
»  DASYS2 52.10.4(1527); SEMCAD X 14.6.14(7483)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5250 MHz/Zoom Scan, dist=1.4mm
(8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 77.63 V/in; Power Drift = -0.07 dB

Peak SAR (extrapolated) = 27.8 Wikg

SAR(1 g) = 8.04 W/kg; SAR(10 g) = 2.31 Wikg

Smallest distance from peaks 1o all points 3 dB below = 7.4 mm

Ratio of SAR at M2 10 SAR at M1 = 69.8%

Maximum value of SAR (measured) = 183 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5600 MH»/Zoom Scan, dist=1.4mm
(8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Vaulue = 77.49 Vim; Power Drift = -0,06 dB

Peuk SAR (extrapolated) = 31.3 Wikg

SAR(1 g) = 8.31 W/kg; SAR(10 g) = 2.38 W/kg

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

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

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

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, {=5750 MHz/Zoom Scan, dist=1.4mm
(8x8x7)Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 75.13 V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 31.8 W/kg

SAR(I g) = 8.04 W/kg; SAR(10 g) = 2.30 W/kg

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

Rutio of SAR at M2 to SAR st M1 =65.3%

Maximum value of SAR (measured) = 19.4 Wikg

Certificato No: DSGHzV2-1253_Aug20 Page 8 of 8

F-TP22-03 (Rev.00) 243 / 245 HCT CO.,LTD.



=CT FCC ID: A3LSMA326U Report No: HCT-SR-2102-FC008-R1

HCTCO,LTD

-6.00

-12.00

-24.00

-30.00

OdB = 19.7 Wikg = 12,94 dBW/kg
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Impedance Measurement Plot for Head TSL
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