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

TSL fissue simulating liquid

NORMx.y.z sensilivity in free space

ConvF sensitivity In TSL / NORMx.y.2

pce diode comprassion point

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

AB C D moduiation dependent linearization parameters

Polarization ¢ o rotation around probe axis

Potarization § 8 rotation around an axis that s in the plane normal to probe axis (at measurement center)

e, 8 =05 normal to probe axis
Connsector Angle information used in DASY system to align probe sansor X to the robot coordinate system

Calibration Is Performed According to the Following Standards:

4} IEEE St 1526-2013, "IEEE Recommended Practce for Determining the Peak Spatial-Averaged Spacific
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices: Measurement
Techniques®, June 2013

by IEC 62200-1,", "Measurement procadure for the assessment of Specific Absorption Rale (SAR) from hand-
held and body-mountad devices used next 1o the ear (frequency range of 300 MHz to 6 GHz)", July 2016

¢) IEC 82209-2, "Procedure o determing the Specific Absorption Rate (SAR) for wireless communication devices
used in cioge proximity to the human body (frequency range of 30 MHz to 6 GHz)", March 2010

d) KDB 865854, "SAR Measurement Requirements for 100 MKz to 8 GHz"

Mothods Applied and Interpretation of Parameters:
NORMzx.y.z: Assessed for E-field polarization & =0 (f < 800 MHz in TEM-call; 1 > 1800 MHz: R22 wavequide)
NORMx.y,z are only intermediate values, l.e., the uncertainties of NORMX, y.2 does not affect the E-leid
uncertainty Inside TSL {see below ConyF)

o NORM(Nx,y,.z = NORMx.y.z * frequency_response (ses Fraquency Responsa Chart), This inearization is
implemented in DASY4 software versions ialer than 4.2, The uncertainty of the frequency response is included
in the stated uncertainty of ComvF

o DCPx,y,z: DCP are numerical linearization parameters assessed based on the data of powar sweep with CW
signal (no uncertainty required), DCP does not depend on frequency nor media

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

o Axy2 Bayr Cxyr Dxyx VRxyz A B, C, D are numerical linesrization parameters assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on frequency nar
meda. VR Is the maximum calibration rangs expressed in RMS voltage across the diods

e ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transfer
Standard for f < BOO MHz) and inside wavegulde using analytical fisld distributions based on power
measuraments for f > 800 MHz. The same setups are used for assessment of the parameters applied for
boundary compensation {alpha, depth) of which typical uncertainly values are given, Thess paramelers are
uged in DASY4 software to improve probe accuracy close to the boundary. The sensitivity in TSL corresponds
1o NORMx.y,z * ConviF whereby the unceriainty comesponds to that given for ConvF, A frequency dependent
ConvF is used in DASY version 4.4 and higher which allows extending the validity from £ 50 MHz to £ 100
MHz,

e Sphencal isotropy (30 deviation fram Isotropy): in & field of low gradients realized using & flat phantom
exposed by a paich antenna.

« Sensor Offsel. The sensor offset corresponds to the offset of wirtual measurement center from the probe tip
{on probe axis). No tolerance requirad.

« Connecior Angle. The angle is assessed using the information gained by determining the NORAMx (no
uncertainty raquired)
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:7541

Basic Calibration Parameters

| Sensor X Sensor Y | Sensor Z Unc (k=2)
[ Noem (uVi(Vimy)® 1 0.64 0,64 063 £ 10.1 %
_DCP (mV]” 1 997 97.9 985
Calibration Results for Modulation Response
uiD Communication System Nama | A | B Cc D VR Max | Max |
| dE | dB\v a8 mv dev. | Unck
” ! Ll (k=2)
0 cwW X 0.00 1.00 0.00 1458 [ £33% | =47 % |
Y 0.00 1.00
[ Z 0.00 1.00
10352- Pulse Wavelform (200Hz, 10%) X _ | 8288 | 2147 |
ARA ki | 8642 | 2365
Z | 6366 | 888
103562 Pulss Wayaform (200Hz, 20%) X 8415 | 21.32
AAA Y 88.73 | 2383
peisndstst et et tbenta ittt it z 6241 | 754 |
10354 Pulse Waveform {200z, 40%) X 100.28 | 2323
AAA Y | 2000 | 10480 | 26548
Z | o081 | 6297 | 730
10335- | Pulse Weveform (200Hz, 60%) X | 2000 | 19220 | 2773
AAA Y | 2000 | 11162 | 27.34 |
Z | 278 | 7378 | 1083
102387 | QPSK Waveform, 1 MHz X | 200 | 9813 | 1671
AAA Y | 176 | 6515 | 1476
Z | .71 | 6568 | 1495 5
10383- | QPSK Waveform, 10 MHz X | 273 | 7098 | %752 | 00D | 500 | +1.1% | £t96%
AAA Y | 229 | 87.41 | 1537 150.0
2| 224 | 6768 | 56 150.0
10396- | 64-GAM Waveform, 100 kHz X | 848 | 7390 | 2032 | 301 L1500 | t08% [ £0.6%
AAA Y| 307 | es98 | 1852 | 1500
basic | S, .. S L2 28y | 1S hoNesy b 11800 1
10383, | 84-QAM Waveform, 40 MHz X_| 388 | 6780 | 1638 | 000 | 1500 | +08% | £86%
AAA Y | 361 | 6701 | 1568 150.0
Z | 353 | 6697 | 1572 1500
10414- | 'WLAN CCDF, 84-0AM, 40MHz X | 498 | 8573 | 1575 | 000 | 1500 | +18% | 20056% |
AAA Y | 485 | 6488 | 1517 150.0 |
Z | 481 | 6555 | 1549 150.0

Note: For details on UID paramelers see Appendix

probability of approximately 95%,

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

* The uncentsrdes of Norm X Y.Z ¢o not ffect the E* fsld urcertainty rside TSL (sas Page 5)

* Numselcs linearistion pParseTeton uncaetainly not reguirad

* Uncertainty = detarminad using the max. deviation from linesr response apphying rectanguiar cintrbution ant is expressed far tho square of tha

field value

Cartificate No: EX3.7841_Jul20

Page 3 of 21

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

KCTL-TIA002-004/3

KP20-04639



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

KCTL Inc.

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

Report No.:
KR20-SPF0041-A
Page (224) of (321)

KCTL

EXI0V4- SNITS4
DASY/EASY - Parameters of Pr

Sensor Model Parameters

Jufy 30, 2020

obe: EX3DV4 - SN:7541

ci c2 ‘ T T2 | 13 ‘ T4 75 76
fF fF | ms\V* ms.V™' ms v v L
X 53.7 389.19 | 1918 0.00 506 | 1.08 0.33 1.01
Y 56.4 422.98 | 1612 0.00 510 | 0.8 037 | 101
Z 491 | 364.99 | | 10.82 0.00 495 | 199 0.02 1.01

Other Probe Parameters
Sensor Arrangament
| Connectar Angle (%)

Mechanical Surface Detection Mode

Triangular

anabied

[ Optical Surface Detection Mode o | dssabled |
i Probe Overall Length 337 mm

i Probe Body Diametar 10 mm

[ Tip Length 8 mar

| Tip Dismeter | 25 mm

i Probe Tp{: io Sensor X Calibration Point | 1 mm
i_Pﬁva'ci?lblArAS_é;:«or Y Calibtation Point [ “1mm |
i Praobe Tip 1o Sensor Z Calibeation Point 1mm

. Recommended Measurement Diatance from Surface 1.4 mm

Note: Measurament distance from surface can be ingreasad 10

"
X

-4 mm foe an Ases Scan o
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EX3DVL- SN.7541 Juty 30, 2020

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

Calibration Parameter Determined in Head Tissue Simulating Media

: 5 Relative Cond':.lcil;vny' T ‘ . ‘ Depth Unc
_FiMHz)® | Permittivity (8¢m) ConvEX | ConvFY | ConvFZ  Alpha” | (mm) |  (k=2)
750 419 | 089 1029 | 1029 10.29 0ss | 080 ¢ 12.0 %
800 415 0.97 978 | 978 | 978 | 048 085 | £120%
1750 40.1 1.37 8.56 8.56 856 | 034 085 | +120% \
1900 40.0 1.40 827 | 827 | B27 0.30 0.85 +120%
2300 395 1.67 781 | 7.8 781 | 033 | 090 | +120% |
2450 39.2 180 | 754 | 754 7.54 0.40 { 0.90 £120% |
2600 38.0 1.96 735 | 735 | 735 | 037 ‘ 0.90 +120% |
5200 36.0 | 4668 | 540 | 5.40 5.40 0.40 1.80 t 13 1_\1
5300 358 476 | 530 { 530 530/ | 040 | 1.80 +131 %
5500 | 358 4.96 478 | a78 478 | 040 | 180 | +131%
5600 | 355 | 5407 462 | 460 4.69 040 | 180 | £131%
5800 353 | 527 4,75 _} 4,75 4.75 040 | 180 +131%

o 300 MHE of = 100 MHz ondy sppies for DASY w4 4 anc bigher (504 2). eise 1 s resincled 10 £ 50 MHe The

un of the ConvF uncortzn CEibranion frequency u & uncertarty fo indicated frequency band. Freguancy validity
Disiow 300 M2 g = 10, 25, 40, 50 and 70 Mz for Com® assassmant 64, 120, 150 and 220 MHz respeciivedy, Validiey of Con® assassad 2
6 MHz 5 49 MHz, and ConvF aesessed &t 13 MHZ s ©-18 Mriz. Above § GHz frequancy validity can be exterdad (0 = 110 MHz

" Ar trequencias below 3 GHz, the validity of tissus porseneters |¢ and ) can be relaxed 10 + 10% i1 Tkpuid compensson fommia = sophed 10
maasured SAR valuss Al frequencies above 3 GHz, the validey of 15sue paramaters (e and o) is restrcted 10 £ 5%. The uncertainty is the RSS of
the Conv unoortaendy for InGicated targed tesus Sanrmslars

“ Alpha'Depth are determined during caibration, SPEAG weerants Ihat Ihe remaining deviatian dus 1o the boundary effect after compensation la
Blways less han 2 1% for fraguencies balow 3 Gz end delow = 2% for requencies batween 3-6 GHE a1 any tislance larger than ha¥ the prabe tp
clameter 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-fieid: £ 6.3% (k=2)
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EX3DVA-SN:754 July 30, 202

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM =1800 MHz R22

B

FREERE i B o0 S S SPRPRDE B S S S S5 e e

a

Rok[1
*] ] 3| s
¥ M= 55
Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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EX30V4- SN:7541 July 30, 2020

Conversion Factor Assessment

f = 300 MHz WGLS RO (H_convF) = 1900 MHz WGLS R22 (M_comvF)

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

-1 -08 <05 -04 -02 0.0 02 04 0.8 0.8 1.0
Uncertainty of Spherical Isctropy Assessment: £ 2.6% (k=2)
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EX30V4- SN:T641 July 30, 2020
Appendix: Modulation Calibration Parameters
uiD I Rev | Communication System Name Group PAR Une®
- (@B) | (=2}
0 =] cw 0.00 | 47 %
10070__| CAA | SAR validation (Squarg. 100ms, 10ms) Test 1000 | $96%
10011 CAB | UMTS-FDD [WCDMA) WCDOMA 281 | £08%
10012 | CAB | [EEE 802115 WiFi 2.4 GHz (0855, 1 Mops) WLAN 187 | £06%
10013 | GAB | IEEE B02.11g WiFl 24 GHz (DSSS-OF DM, 6 Mops) WLAN 046 | 2096 %
10029 | DAC | GGM-FOD {TOMA, GMSK) GEM_ P39 | 296 %
10022 | DAC | GPRS-FUD (TOMA, GMSIK_ TN ) GSM 0567 | 496%
10024 | DAC | GPRS-FDO (TDMA, GMSK. TN 0-1) G5M 656 | 296%
10025__| DAC | EDGE-FDD (1DMA, 85K TN 0) GSM 1262 | 196 %
[ 10026 | DAG | EDGE-FDO (TDMA, 895K, TN 0-1) GSM 855 | $96% |
10027 | OAG | GPRS-FDD (TOMA, GMSK, TN 0-1-2) GEM 380 | s%6%
10028 | DAC | GPRS-FDO (TDMA, GMSK, TN 0-1-2-3) GSM 355 | +06%
10028 | DAC | EDGE-FOD (TOMA, 8PSK, TN 0-1-2) GEM 798 | +08%
10030 | CAA | IEEE 802.15.1 Slutoo (GFSK, DH1) Blusioolh 530 | +DB6%
10031 | CAA | IEEE B2 151 Bluetooth (GFSK, OH3) Blusiooth 167 | +86%
10032 | CAA_ | IEEE 802.15.1 Blustcoth (GFSK, OHS) Bluatooth 116 | 296%
110033 | CAA | IEEE 802.15.1 Blusiooth {P14-DAPSK. DH1) Blustooth 774_| 296%
10030 | GAA | IEEE 802.15,1 Blumioalh {PU4-DCPSK. DH3) Blustooth 453 | z96%
10035 | CAA | IEEE B02.15.1 Blustoath (PIA-DQPSK. BHS) Betooth 383 | 296 %
10036 | CAA_| IEEE 802.15.1 Biustoolh (3-DPSK, DH1) Blustocth 801 | 296 %
10037 | CAA | IEEE 802.15.1 Blustooth (B-DPSK. DH3) Shetoot 477 | 298%
10038 | GAA | IEEE 802,151 Blustooth (8-DPSK, DHS) Sluetootn 410 | 296%
10033 | CAS | COMAZ000 (1XRTT, RG1) | COMAZ000 457 | $96%
10042 | CAB | 15-54 / 15-138 FOD (TOMAT DM, P14 Halfrata) AMPS 778 | $96%
10045 | CAA |s-91.-aAm~5n__GFDo FOMA, Fiii DOrS, ANPS 000 | 496%
10048 | CAA | CECT (TOD, TOMAFDM. GFSK, ﬁ&x 24 1360 | 296%
10043 | CAA | DEGT (TOD, TOMAFDM. GFSK, Double Siot. 12) 10.78 | $06%
10056 | CAA | UMTS-TDD {TD-5C 128 TD-SCOMA 11,01 | =86 %
10058 | DAC | EDGE-FDD TN O-1-2-3) GSM 652 | £96% |
10068 | CAB | IEEE 802 115 WIF) 2.4 GHx ( 2 Mbis) WLAN 212 | +96%
10060 | CAB | IEEE 802,110 WiF| 2.4 GHx (DSSS. 5.5 Mbos) N 283 | z96%
10061 | CAB | IEEE 802416 WIFI 2.4 GHz 11 Mbps] 360 | 96 %
10062 | CAC | IEEE 802118 WIFi 5 GHz (OF DM, B WLAN BBE | +06%
10083 | CAGC | IEEE 802118/ WIFI 5 GHz (GFDM, B Mbps) LAN 5,63 | +86 %
10064 | CAC | IEEE 802.11&/M WIFI 5 GHZ (OFUM, 12 Mops) WLAN 309 | 496 %
10086 | CAC | IEEE 802,11 WIFi 5 GHz (OF DM, 13 Mbps} " WLAN 900 | 296%
10086 | CAC | IEEE B0Z,11wh WIFI 5 GHz {OFDI, 24 Mbps} WLAN 938 | +96%
10067 | GAC | TEEE f02.11a'h WIF| 5 GHz (OFOM, 38 Mbps) WLAN 1012 | +96%
10068 | GAG | IEEE B02.11a/h WIF| & GHz (OFDMW, #8 Mbps) T WLAN 1024 | +96%
10060 | CAC | JEEE 802 11a/h WIFI 5 GHz (OFOM, 53 Mbps) [ WLAN 1050 | £96%
10071 | CAB | IEEE BOZ 11g WiFi 2.4 Az (DSSS/OFOM, 9 Mips) WLAN 963 | +06%
10072 | CAB_| IEEE 802.11g WiFi 2.4 GHz (DSSS/OFDM, 12 Mbps) WIAN 962 | :06%
10073 | CAB | IEEE 802 11g WIFi 2.4 GHz (DSSS/OFDM, 18 Mbps) WLAN 904 | 206% |
10074 | GAB | IEEE 802.11g WIFI 2.4 GHz (DSSS/OFDM, 24 Mbps) WLAN 10.30 | =86 %
10075 | CAB | IEEE 802.11g WIFi 2.4 GHz (DGSS/OF OM, 36 Mbps) WLAN 10.77 | £6.6%
10070 | CAB | IEEE 802.11g WiFI 2.4 GHZ (DSSS/OF DM, 48 Mbps) WLAN 1094 | =96%
10077 | CAB_ | IEEE 802.11g WiFi 2.4 GHz (DSSS/OF DM, 54 Mbos) WLAN 11.00 | =06 %
10081 | CAB | COMAZDOD (1xRTT. RC3) COMAZ000 397 | =096%
10082 | CAB | 15-54 ) 15-136 FDO {TOMA/FDM, PIA-DOPSK. Fulratn) AMPS 477 | 296%
10080 | DAC | GPRS-FDO (TDMA, GMSK. TN 0-4) =0 656 | 296%
10097 | CAB | UMTS-FDD (HSDPA) WCDMA 3098 | 206 %
10058 | GAB_ | UMTS-FDD (HSUPA, Sublest ) WCOMA 396 | 296 %
10008 | DAC | ECGE.FDO (TDMA, BPSK_TN 0-4) GSM 955 | +98%
10100 | GAE | LTE-FDO (SG-FOMA, 100% AB. 20 MHz. OPSK) LTEFDO 507 | 296 %
10101 | GAE | LIE-FDO (SG-FOMA, 100% RB, 20 MHz. 16-OAM) [ LTE-FCO 642 | +90 %
10102 | CAE | LTE-FDD (SC-FDMA, 1009 RB, 20 MHZ._64-GAM) LTE-FDO 660 | +96%
10103 | CAG | LIE-TDD (SC-FDMA, 100% AB, 20 MR GPSK) LTE-TDO 929 | +06%
10108 | CAG | LTE-TDD (SC-FDMA, 100% RB, 20 MRz, 16-QAM) LTE-TDO 997 | +06%
10105 | CAG | LTE.TDD (SC-FDMA, 100% RB, 20 MHz, 53-QAM) [ LTE-TDO 10.01 | 206 %
10108 | CAG | LTE-FOD (SC-FDMA, 100% RS, 10 MHz, OPSK) [ LTE-FDD 580 | £96%
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10109 CAG | LTE-FDO (SC-FOMA, 100% RB. 10 MHz. 16-QAM) LTE-FOD 6.43 £98%
10110 | CAG | LIE-FOO (SO-FOMA, 100% RB, 5 MHZ, QPSK) LTE+DD 575 | 2068%
10111 | CAG | LTE-FDO (SC-TDMA, 100% RB. 5 MHz, 16-0AM) LTEFOD 644 | 206 5%
10112 | CAG | LTE-FDD (SC-FDMA. 100% RE. 10 MHz. B4-QAM] LTEFD0 .58 | =98 %
10118 | CAG | LTE-FOD (SC-FDMA, 100% RB, & MHz, 64-0AM) LTEFDO 562 | 266%
10114 | CAC | IEEE B02.11n (HT Greanieid, 15.5 Mbps, BPSK) WLAN 310 | =96%
10116 | GAG | IEEE BOZ.11n (HT Greanfiei, 81 Mbps, 16-GAM) WLAN BAE | =06 %
10196 | CAC | IEEE BOZ11n (HT Greanhield, 135 Mops. 84-OAM) WLAN 815 | =956 %
10197 | CAC | IEEE BO2.11n (HT Mixed, 13.5 Mbps, SPEK) WLAN B.07 | 206%
10118 | CAC_ | IEEE B02.11n (HT Mixad. 61 Mops, 16-GAN) WLAN 869 | £06%
10118 | CAC | IEEE 802,110 (HT Mixad, 135 Mbps, 69-0AM) WLAN BA2 | 96%
10140 | CAE | LTE+F0D (SC-FOMA, 100% RB, 15 MHz, 16-QAM) LTEF0D 649 | 068%
10141 | CAE | LTEFDD (SC-FDMA, 100% RB, 16 Wiz, B4-GAM) LTEF00 653 | £0.6%
10142 | CAE | LTE+0D (SC-FDMA, 100% RE, 3 MHz, GPSK) LTEF00 573 | £96%
10143 | CAE | LTE#DD (SCFDMA, 100% RE. 3 MHz, 16-GAM) LTE+F0D 635 | 96 %
10188 | CAE | LTE-FDD (SO-FOMA,_100% RB. 3 MHz. 64-QAN) LTE+DD 665 | =086%
10148 | CAF | LTE+FUD (SO-FOMA, 100% RB, 1.4 MHz. QPSK) LTEFDD 576 | =06%
10188 | CAF | LTE<DD (SC-FDMA, 100% RE, 1.2 MHz, 16-QAM) LTEF0D 641 | £0.6%
10147 | CAF | LTEFDD (SCTDMA. 100% RE, 1.4 MHz, (4-QAM) LTEF00 672 | £8.6%
10148 | CAE | LTEFDD (SC-FDMA, 50% RB, 20 MHz, 15-0AM) LTEFO0 642 | 298%
10150 | CAE | LTE#0D (SC-FDMA, 50% RS, 20 MHz, 64-GAM) LTE+00 660 | 96%
10157 | CAG | LTE-TDD (SCFOMA, 50% RB, 20 MHz, QPSK) LTE.700 028 | =06%
10152 | CAG | LTE-TOD (SC-FOMA, 50% 1B, 20 MHz, 16-QAM) LTET00 002 | 206%
10153 | CAG | LTE-T0D (SC-TDMA, 50% RS, 20 MHz, B3-0AM) " LTEToo 1005 | £96%
10154 | CAG | LTEFOD (SCFDMA, 50% RS, 10 MHz, GPBK) LTE-F0D 6575 | 96%
10156 | CAG | LTE-FOD (SCFOMA, 50% Ra, 10 MHz, 16-0AM) LTE£DD 643 | 96%
10156 | CAG | LTEF0D (SC-FOMA, 50% 19, 5 MHL OPSK) LTEFDD 578 | =06%

__19131 | CAG_| LTEFDD (SC-TOMA, 50% RS, 5 MHz, 16-QAM] LTEF00 648 | 406 %

10958 | CAG | LTEFDD (SG-FDMA. 50% RS, 10 MHz, G4-QAM LTEFDD 662 | £96%
10158 | CAG | LTEFDD (S LTE-DD 656 | =08%
10160 | CAE | LTE-F0D , 15 MHZ, [TE+00 582 | =0.6%
10167 | CAE | LTE-FDD (SCFONA 50% K5, 15 MHz. 16-QAM) 4 0 643 | 296%
10162 CAE LTE-FDD ;so-mwx Rﬂ 15MH: 64-QAM) K 0 B58 | £96%
101686 | CAF X 5 S48 | =86%
10167 | CAF LTE+ 0D 621 | =96%
10768 | CAF L 679 | =086%
10169 | CAE ‘ TEFOD 573 | £96%
10170 | CAE | LIE-FDD (SCFDMA, 1 RB, 20 MHz. 1 652 | £96%
10171 | AAE | LTE-FDD (SC-FOMA 1 RB, 20 MHz, 64-GAM) LTE-FOD 648 | 206%
0172 | CAG | LTE-TOD (SC-FOMA. 1 RB, 20 MHz, OPSK) LT=100 921 | =96%
10173 | CAG | LTE-TOD (SCFOMA, 1 R8, 20 MHz, 16-GAM) LTE-TDD 048 | +BE% |
10174 | CAG | LTE-TDD (SC-FOMA, 1 RB, 20 MHz, 54-CAM) LTE-TDD 1025 | =98 %
10178 CAG | LTE-FOD (SC-FDMA, 1 R, 10 MHz, QPSK) LTE-FOD 5.72 296%
10176 | CAG | LTE-FDD (SCFOMA. 1 RE, 10 MHz, 16-0AM) LTE-FDD 652 | 286%
10177 | CAl | LTE-FDD [SC-FDIAA. 1 RE, 5 MMz, GPSK) LTEFDD 573 | =86%
10178 | CAG | LTE-FDD (SC-FDMA, 1 RB, 8 MHz. 16-QAM) LTE-FOD 652 | =06%
10178 | CAG | LTE-FDD (SC-FDMA, 1 B, 1D MHz, 54-GAM) LTE-EDD €50 | =060%
0160 | CAG | LTE-FOD (SC-FOMA, 1 8, 5 MHz. B4-0AM) LTEFOD 50 | =06 %
10181 | CAE | LTE-FDD {SC-FDMA, 1 R, 15 MHz, OPSK) LTEFDD 72 | 9.0 %
10182 | CAE | LTE-FDD [SC-FOMA, 1 RS, 15 MHz, 16-CAM) LTE-FOD 52 | 06%
10163 | AAD | LTE-FDD (SC-FDMA, | RE, 15 MHz, 64-GAM) LTE-FOD 650 | +86%
10184 | CAE | LTE-FDD [SC-FOMA, 1 RS, 3 MKz, QFSK) LTE-FDD 573 | =06%
10185 | CAE | LTE-FDD (SC-FOMA, 1 RS, 3 Pz, 15-QAM) LTE-FOD 651 | +06%

{10188 | AAE | (TE-FOD (SC-FOMA, 1 RS, 3 MHz. BL-0AM) LTE-FOD 650 | =66%

10187 | CAF | LTE-FDD {SC-FDMA, 1 RE, 1.4 Mz, QPSK) LTE-FDD 573 | £06% |

| 10188 | CAF | LTE-FDD (SC-FOMA, 1 RS, 1.4 MHz, 16-GAM) LTE-FDD 652 | +06%

(10168 | AAF | LTE.FDD (SC-FOMA, 1 A8, 1.4 Mz, 54-GAM) LTE-FDD 650 | 96 %
10183 | GAC | IEEE 802 11n (HT Greenfieid, 6.5 Mbgs, BPSK) WLAN 303 | 56 %
101984 | CAC | IEEE 802 11n (HT Greenfield, 49 Mbps. 16-QAM) WLAN 12 | £0.6 %
10185 | CAC | IEEE 802.11n (HT Graerfield, 65 Mops. G4-QAM| WLAN 321 | +96% |
101865 | CAC_ | IEEE B02 11n (HT Mixed, 6.5 Mbps, BPSX) WLAN 810 | £06%
10187 | GAC | IEEE B0Z 11n (HT Mixnd, 36 Mbpa, 16-GAM) VILAN B13 | +96%
10188 | CAC | IEEE 802.11n (HT Mixed, 65 Mbos, 54-GAM) WLAN B27 | 496%
10218 | CAC | IEEE B0Z 11n (HT Mixed, 7.2 Mbps, BPSK] WLAN 803 | +88% |
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10220 | CAC [ IEEE 832.11n (HT Mbid, 43.3 Mbps, 16-GAN) WLAN 813 | +96%
10221 | CAC | IEEE 802.11n (HT Mied, 72.2 Mbps, 68-GAM) WLAN 827 | +96%
10222 | CAC | IEEE 602 11n (H1 Mixsd, 15 Mbps, BPSK) WLAN 806 | +96%
10223 | CAC | IEEE B02.11n (HT Mbnd, 90 Mbps, 16-0AM) WLAN 848 | +96%
10228 | CAC | IEEE 802 11n (HT Mixed. 150 Mbps, 64-0AM) WLAN 808 | +906%
10225 | CAH | UMTS-FOD [(HSPA<) WCOMA 597 | +96%
10226 | CAB | LTE-TDD {SC-FDMA, 1 RB, 1.4 Mz, 16-QAM) LTE-TDD 249 | £36%
10227 | CAB | LTE-TDD{SC-FOMA, | R, 1.4 MHz, (4-QAK) LTE-TDD 1028 | :98%
10228 | CAB | LTE.TDD (SC-FOMA, 1 RS, 1.4 Mz, QFSK) LTE-TDD 822 | +96%
10223 | CAD_ | LTE-TDD (SC-FOMA, 1 RB, 3 MHZ_16-QAM) LTE.-TOD 948 | +96 %
10230 | CAD | LTE-TDD (SC-FOMA. 1 RS, 3 MRz, B2-QAM) _| LTE-TOD 1025 | 486%
10231 CAD | LTE-TDD {(SC-FDMA, 1 RS, 3 MHz. QFSK) LTE-TDD 919 | :68%
10232 | CAG | LTE-TDD (SC-FDMA, 1 RS, 4 IHz, 16-QAM} LTE-TDD 948 | 96 %
10233 | CAG | LTE-TDD (SC-FDMA, 1 RS, 5 MHz. T4-QAM) LTE-1DD 1025 | +9.6 %
1034 | CAG | LYE-TDD (SC-FOMA. 1 RB, 5 Mz, QPSK) LTE-TDD 921 | +86%
10235 | CAG | LTE-TDO (SC-FOMA, 1 B, 10 MHz, 16-0AM) LTE-TOD 948 | +86 %
10236 | CAG | LTE-TDD (SC-FDMA, 1 RS, 10 MHz, 64-QAM) LTE-T0D 1025 | +96%
10237 | CAG | LTE-TDO (SC-FOMA, 1 RS, 10 MHz, QPSK) LTE-1DD 921 | +96%
10238 CAF | LTE-TOD (SC-FOMA, 1RS, 15 MHz, 16-GAM) LTE-TDD 948 | +96%
10239 | CAF | LYE-TOO (SC-FDMA, 1 RB, 15 MHz, 64-CAM) LTE-TRD 1025 | +86 %
10240 | CAF | LTE-TDO (SC-FOMA, 1 RB, 15 MHx, GPSK) LTE-TDD 2 | £88%
10241 | CAS | LTE-TDO (SC-FDMA, 50% RB, 1.4 Mz 16-0AM) LTE-TDD 82 | 8%
10242 | CAS | LTE-TDO (SC-FDMA, 50% RE, 1.4 MHz. 654-0AM) LTE-1DD B6 | +96%
10243 | CAS | LTE-TDO (SC-FDMA, 0% RE 1.4 MHz, OPSK) LE-TDD 946 | +98%

110244 | CAD | LTE-TDO (SC-FDMA, 50% RB, 3 MHz, 16-0AM) LTE-TDD 10.06 | +88 %

(10245 | CAD | LTE-TDO (SC-FDMA, 50% RB, 3 MHz, 84-GAM) LTE-TDD 1006 | +98%
10246 | CAD | LTE-TDO (SC-FDMA, 50% RB, 3 MHz, OPSK) LTE-TOD 930 | +986%
10247 | CAG | LTE-TDO (SC-FDMA, 50% RE, 5 MHz, 16-QAM) LTE-T0D 991 | +96%
10248 | CAG | LTE-TDO (SC-FDMA, 50% % 5 gﬂ,_%: LTE-TDD 1008 | £+96%
10249 | CAG | LTE-TDO( , 5 MH2, LTE-TCD 920 | +3E%
10250 | CAG | LTE-T00 (SC-FDMA, 50% RB, 10 MHz, 16-GAM] 5 9.8 +56 %
10251 CAG | LTE-TOO 50% RE, 10 . B4-QAM) & 1017 | +96%
10252 | CAG | LTE-TDD (SC-FDMA, 50% RE, 10 MHz, QPSK) LTE-TDD 924 | +86%
10255 | CAF | LTE-TDO i LTE 00 960 | +896%
10254 | CAF | LTE-TOD LTE-TDO 10.94 | +568 %
10286 | CaF | LTE-TDO LTE-TDOD 920 | +36%

10256 | CAS | LTE-T0D 1) LYE-TDD 896 | +968%
10257 | CAB | LTE-TDD ) B4-0AM) LTE-T0 1008 | +96 %
10256 | CAB | LTE-TOD (SC-FDMA, 100% RB. 14 MHz, DPSK) | LTE-TDD 934 | +96%
10259 [ CAD [ LTE-TOO (SC-FDMA, 100% RB, 3 MHZ, 16-0AM) | LYE-TDO 998 | +96%
10260 | CAD | LTE-TOD (SC-FDMA. 100% RB. 3 MHz, 53-QAM) LTE-TOO 397 | 296 %

| 10281 | CAD | LTE-TDO (SC-FDMA. 100% RB. 2 MHz, OPSK) LTE-T0O 24 | +368%
10262 | CAG | LTE-TOD (SC-FDMA_100% RB. 5 MHz, 16-GAM) [ LTE-100 983 | +96%
10263 | CAG | LTE.TOD (SC-FDMA. 100% RB. 5 MHz, 64-GAM) LTE.TDQ 10.18 | 1968 %
10284 | CAG | LTE-TDD (SG-FDMA, 100% RB. 5 MHz, QPSK) LTE-TDO 923 | +38%
10285 | CAG | LTE-TDD [SC-FOMA 100% RB, 10 Mriz. 16-0AM) LTE-TOO 992 | +96%
10266 | CAG | LTE-TOD (SC-FDMA_ 100% RB. 10 MHz, E4-GAM) LTE-TDO 1007 1 296%
10267 | CAG | LTE-T0D (SC-DMA_100% RB_10 MHz, GFSK) LTE-TOD 930 | +38%
10268 | CAF | LTE-TDD (SC-FDMA_ 100% RB, 15 MHz. 16-GAM)| LTE-TOD 1006 | +96%
10266 | CAF | LTE-TDD (SCFDMA 100% RB, 15 MHZ, 64-GAM) LTE-TO0 1013 | $98%
10270 | CAF | LTE-TDD [SC-FOMA 100% R, 15 MHz, QPSK) LTE.TOD 058 | 496%
10274 | CAB | UNTS-FOD (HSUPA, Sublest 5. 3GOP Reid. 10) WCDMA 487 | +968%
10275 | CAB | UMTS-FOD (HSUPA Subies! 6. SGPF Rod.d) WCOMA 396 | :96%
10277 | CAA | PHS (OPSK) PHS | 4181 | +96% |
10278 | CAA | PHES ({QPSK. BW 884MHz, RolicH 0.5) PHS 1181 | +96%
10278 | CAA | PHS [OPSK, BW 884MHz, RolloH 0.38] PHS | 1218 | 286%
10290 | AAB | CDATA2000, RC1, SO56, Full Rate CDOMAZ000 381 | 486%
10281 T AAE | COMAZ000, RCS, 5055, Full Rate CDMAZ2000 346 | 296%
10292 | AAB | COMA2000, RC3, SO32. Full Rate COMAZ000 330 | £86%
10293 | AAB | CDMA2000, RC3, 8O3, Ful Rale COMAZ000 350 | =86%
10295 | AAB | COMA2000, RC1, 503, 1/6%h Rate 25 ir COMAZDO0 1248 | £96%
10297 | AAD | LTE-FOD (SC-FOMA, 50% RB, 20 MRz CPSK) LTEFD0 581 | 96%
10288 | AAD | LTE-FDD (SC-FOMA, 50% RB, 3 MHz, QPFSK) LTEFOD 672 | =86% |

110298 | AAD | LTE-FDD [SCFOMA 50% RB, 3 MHz. 16-QAM) LTE+FDD 630 | =06%
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10300 | AAD | LTEFDD (SC-FOMA, 50% RB. 3 WHz, G4-0AM] LTEFDD 660 | +06%
10301 | AAA | IEEE B0Z. 166 WINAX (29:18, 5me. 10MHzZ, QPSK. PUSG) WIMAX 1203 | +06%

10302 | ARA_ | IEEE BOZ 16€ WIMAX (29:18, 5ms, 10MHZ, QPSK, PUSC, SCTRL] | WMAX 1267 | £96 %
10303 | AAA | IEEE B02.166 WIMAX (31:15, 5me. 10MHz, G40AM, PUSC) WMAX 1262 | £06% |
10304 | AAA | IEEE 802 188 WINAX (29.18, brms. 10MFz, 630AM. PUSC) VWMAX 1186 | £006% |

10305 | AAA | IEEE B02. 168 WIMAX (31,15, 10ms, 10MHz G4QAM, PUSC) WIMAX 1524 | $06% |
10306 | AAA | IEEE 802,160 WIMAX (29:18, 10rs, 10MHz, BAQAM, FUSC) WIMAX 1467 | £86% |
10307 | ABA | IEEE 802 166 WIMAX (2318, 10ms, 10MH2, GPSK, PUSC) WIMAKX 1449 | £66% |
10306 | AAA | IEEE 602,188 WIMAX (29.18, 10ms, 10MHZ. 16QAM, PUSC) WIMAX 1436 | £96% |
10308 | AAA | IEEE BO2.168 WIMAX (29:18, 10ms, 10MFZ. 160ANAMC 2:3) WIMAX 1456 | £06% |
10310 | AAA_| IEEE 802 180 WIMAX (29:18, 10ms, 10MHz, QFSK, ANC 263 | WIMAX 5 %
10311 | AAD | LTE-FOD (SC-FDMA. 100% RB. 16 MHz. QPSK) LTEFDD %
10313 | AAA | IDEN 13 iDEN X

10314 | AAA | IDEN 18 iDEN %
10815 | AAB | IEEE 802.11b WIFI 2.4 GHz (DSSS, 1 Mbps, 96pc to] W 8%
10816 | AAB | IEEE 802.11g WIFI 24 GHz (ERF-OFDM, B Mbps, 96p0 0¢) WLAN %

| 10317 | AAC | [ZEE 802,118 WiF) 5 Gz (OF M, 6 Mops, S60¢ oo WLAN 6%
10352 | AMA | Pulse Weveform (200Hz, 10%) Genanc %,
10353 | AAA | Puise Wawvelorm (2002, 20%) Gananc 6%

| 10354 | AAA | Pulse Wawelorm (200Hz, 40%) | Ganeric 6%
10355 AAA | Pulse Wavatorm (200Hz, 80%) Ganeanc 6 %
10356 | AAA | Pulse Wavslorm (2002, B0%) Generic 5%
103487 AAA | OPSK Wavaform, 1 MH2 G .6 %
10388 | AAA | GPSK Wavelom, 10 MHE Ganeric B %
10596 | ABA | B4-QAM Wavedorm, 100 iz Ganerc 6 %
10388 | AMA | BA-0AM Wayeiorm, 40 MHz Ganenc 8%
10400 | AAD | IEEE B02.11c WIF| (20MHz, 54-OAM, 90p0 0c) WLAN B %
10401 | AAD | TEEE 5021 ac WiF| (40MHz, B4-QAM, 99p0 0c) WLAN 5%
10402 | AAD | TEEE B02.11a0 WIFi {80iHE, BA-0AM, 8590 6o WLAN 6 %
10403 | AAB | COMAZ000 {1XEV-DO, Rev. 0 6 %
10404 | AAD | COMAZO00 {IXEV-DO, Rev. A 000 6%
10406 | AAH | COMAZD00. Hi o COMAZ000 166 %
10410 | ANG | LTE-TDO ( 1 RB, 10 PSK, UL Sub*2,38,7.8.3) | LTE-TOD :686%
10414 | AAA | WLAN CCOF, B4-OAM, 40z _Genenc 296%
10415 | AAA uEEE“am.ﬂbwm; 24 mg% 1 Mbps. 59pc do) WLAN 296%
10416 | AAA | 1EEE 802.11g WiFi 24 CHz M, & Mbps. 99pc oa) 8 %
10417 | AAB | [EEE EMW WLAN 6%
10478 | AAA | IEEE 802 11 WiFi 2.4 GHE (D .8 Mbps. 89pc, Long) | WLAN 206 %
10410 | AAA | IEEE BOZ.11g WiF) 24 GHz (DSSS-OFDM, 6 Mbps. 89pc, Short) | WLAN 3.6 %
10422 | AAB | IEEE BO2.11n (HT Greenfed, 7.2 Mbps, BPEK) WLAN 3.6 %
10423__| AAB | IEEE B02.11n (HT Groonfiod, 43.3 Mbps, 16-QAM) WLAN 3.6 %
10424 | AAB | IEEE B02.11n {HT Greenfeid, 72.2 Mbps, 64-QAM) WLAN 296 %
10425 | AAB | IEEE BOZ.11n (HT Geeenfeid, 15 Mbos, BPSK)] WLAN 6 %
10426 | AAS | IEEE BOZ.111 (HT Greanhieid, 90 Mbos, 16-0AM) WLAN %
10427 AAB | IEEE B02.11n {HT Greenfield, 150 Mbps. 64-0AM) 'WLAN 8 %
10430 | AAD | LTE-FDD (OFDMA. & MHz, E-TM 3.1) LTE-FOD 6%
10431 | AAD | LTE-FDD (OFDMA, 10 MHz. E-TH 3.1 LTEFOD ; 6%
10432 | AAC | LTEF0D (OFDMA, 16 MBz. E-TM 3.1 LTE+0D 8.30 | 296 %
10433 | AAC | LTE-FD0 (OFDMA, 20 MHZ E-TM 3.1 LTEFOD B34 | 296%
10434 | AAA | W-COMA (BS Tasi Model 1, 64 DPCH) WCOMA BGD | 256 %
10435 | AAF | LTE-TOD (SCFDMA, 1 RB, 20 MHz, QPSK, UL Sub) LTE-TO0 7 $98%
10447 | AAD | LTEF0D (OFDMA, & MHz, £.TM 3.1, Clipping 44% LTEFOD 7. 296%
10446 | AMD | LTE-FOD (OFDMA, 10 Mz E-TM 3.1, Copin 4% LTE+00 7.5 =96 %
10428 | AAC | LTEFOD (OFDMA. 15 MHz E-TM 3.1, Chiging a4% LTE+0D 7.5 $96%
10450 | AAC | LTEFOD (OF OMA. 20 MHZ, E-TM 3.1, Cligping #4%) LTEFOD TAB | 296 %
10451 | ABA | W-COMA (BS Tasi Model 1, 64 DPCH, Clioping 44%) WCDAMA 755 | 296%
10453 | AAD | Valdabon (Square, 10ms, 1ma) Test 1000 | 496%

10456 | AAB | IEEE BO2.11ac WiFl (160MHz, 64-0AM. &9pc da) WLAN B63 | 296%
10457 | AMA | UMTSFOD (DG-HSOPA) WCOMA 662 | 296%
10458 | AAA | CDMAZDOD {1XEV-DO, Rev. B, 2 cariers) COMAZ000 655 | 29.6%
10455 | AAA | COMA2000 (1XEV-DO, Rev. B. § camers) COMAZ000 B.25 | 296%
10460 | AAA | UMTSFOD (WCOMA, AMR) WCDMA 235 | 298%
10461 | AAB | LTE-TOD (SC-FOMA, | RB, 1.4 MHz. QPFSX, UL Sub) LTE-TOD B2 | 2968%
10462 | AAB | LTE-TOD (SC-FOMA, | RB. 1.4 MHZ 16-GAM, UL Sub) LTE-TOD B30 | 296%
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10463 | AAB | LT=-TOD (SC-FOMA, 1 RB, 1.4 MHz, 64-QAM, UL Sub) LTE-TOD B56 | =96%
10464 | AAC | L1E-T0D (SCFOMA, | RB, 3 MHz, OPSK, UL Sub) LTE-TOD 752 | =86 %
10485 | AAC | LTE-T0D (SCTDMA, 1 RB, 3 MMz, 16-0AM, UL Sub) L7100 832 | 296%
10466 | AAC | LTE.TOD (SCFOMA. 1 RBE. 3 MMz, 64-QAM, UL Sub) LTET00 867 | £98%
| 10467 | AAF | LYE-TOD (SCFOMA, 1 RB, 5 MHa, OPSK UL Sub) LTETOD 782 | 06%
mee AAF | LTE-TOD 14, 1 RB, 5§ MHz, 18-QAM, UL Sub) LTE-TO0 B32 | =96%
"I0ME8 | AAF | LTE-TOD (SC-FOMA. 1 RB, 5 MHz, 64-QAM, UL 50b) LTE-TOO B.56 | *86%
10470 | AAF | LTE-TOD (SC-TDMA, 1 RB, 10 MHa. QPSK, UL Sub) LTE-T00 7.8 £96%
10471 | AAF | LTE-TOD (SC-FOMA. 1 RB, 10 Miiz. 16-QAM. UL Sub) LTE-T00 | 83 £96%
10472 | AAF | LTE-TOD (SC-FOMA. 1 RE, 10 MHz. (4-0AM. UL Sub) LTE.TOO 5.5 96 %
10M73 | ARE | LTE-TOO (SC-FOMA, 1 RB, 18 MHz. (PSK, UL Sub) LTETO0 782 | 286%
10474 | AAE | LTE-TOO (SC-FDOMA. ) RB, 15 Mz, 16-QAM, UL Sub LTE-TOD 332 | +96%
10475 | AAE | LTE-TD0 (SC-TDMA, 1 RB, 15 IAHE 64-QAM. UL Sub) [ OE-T00 357 | 296 %
10477 | AAF | LTE-T00 (SC-FDMA, 1 RB, 20 MHz. 15-0AM, UL Sub LTE-100 832 | 496%
10478 | AAF | LTE.TOO (SC-FDMA, 1 RE_ 20 MHz. 84-QAM, UL Sub) LYE-TOO | 857 | +96%
1478 | AAR | LTE-TDO (SC-FDMA, 50% RB, 1.4 MHz. QPSX, UL Sub) LTE-TOD 7.74 | +98%
10480 | AAB | LTE-TDO (SC-FDMA. 50% RB, 1.4 MHz 16-QAM. UL Sub) LIE-100 8418 | $96%
10481 | AAB | LTE-TDO (SC-FDMA. 50% RB, 1.4 MHz 64-QGAM. UL Sub) LTE-TDO 845 | 96 %
10482 | AAC | LTE-TOO (SC-FDMA, 50% RS, 3 MHz, GPSK, UL Sub) LTE-TDO 771 | t96%
10483 | AAC | LTE-TOD (SC-FDMA, 50% RB, 3 MHz, 16-QAM, Sub) LTE-TDD 839 | +96%
1484 | AAC | LTE-TDO (SC-FDMA, 50% RB, 3 MHz, 64-0AM, UL Sub} LTE-TDD 847 | 488%
10465 | AAF | LTE-TDO (SC-FDMA, 50% RB, 5 MHz, OPSK, UL Sub) LTE-TDD 759 | +08%
10468 | AAF | LTE-TDO (SC-FDMA, 50% RB, 5 MHz, 18-0AM, UL Sub) LTE.TOD 838 | +006%
10487 | AAF | LTE-TDO (SC-FDMA S0% RB, 5 MHz, 64-0AM, UL Sub} LTE-TOD 360 | 86%
10468 | AAF | LTE-T00 (SG-FDMA, 50% RB, 10 MHz, QPSK, UL Sub)_ LTE-TDD 770 | +86%
VMBS | AAF | LTE-TDO (S0-FDMA, 50% RB, 10 MHz, 16-GAM. UL Sub) LTE-1DD 831 | £96%

{0480 | AAF | LTE-TDD (SC-FDMA, 50% RB, 10 Mz G4-QAM, UL Sub) LTE-1DD 054 | +96%

"I0481 | AAE | LTE-TDD (SC-FDMA, S0% RB, 15 MHz, GPSK. UL sm) LTETDD 774 | 296%
1482 | AAE | i LTE-TDD 841 | £06% |
10463 | AAE - DA, ‘ D 855 | £86% |
10564 AAF SC-FDMA, 50% RE. '} 5 7.74 296% |

{76405 | AAF m 1 ) ; TE-T0D 837 | 206%

10456 | AAF | LTE-TDD Efm_m;%a_.m M. 64-QAN. UL Sub) LTE-T0D 884 | 206% |
10457 [ AAB | LTE-TDD (SC-FDMA, 100% RS, 1.4 MHz, OPSK_ UL Sub) LTE-T00 767 | 206 %
10455 | AAB | LTE-TDD 1 , 1.4 MMz, 1E-QAM, LTE-TDD 840 | =B6%
10288 | AAB | LTE-TDD 1 g 54-QAM LTE-TDD 868 | 2068%

10500 |AAC | LTE-TDD 100% F8, 3. QPSK, UL LTE- 767 | 206%

{10501 | AAC | LTE-TOD MA, 100% 128, 3 MHRE 16-GAM, UL Sub) TETDD 844 | 20.6%
10502 | AAC_ | LTE-TDD (SC-FOMA, 100% RB, § MHz, (4-0AM, UL Sub) LTETDD B52 | =06%
10503 | AAF | LTE-TDD {SC-FDMA, 100% RB, § MHz, GFSK, UL Sub) LTETDD 772 | =86%
10504 AF | LTE-TDD {SC-FDMA, 100% RS, § MHz, 16-0AM, UL Sub) LTE-TOD B.3% £ 96 %

| 10505 AAF | LTE-TDD (SC-FDMA, 100% RB, 5 MHZ, 64-QAM, UL Sub) LTE- 10D 854 | =96%
10506 | AAF | LTE-TDD {SC-FDMA, 100% RS, 10 MHz, OPSK._ UL Sub) LTE-T0D T4 | 296%
10507 | AAF | LTE-TDD (SC-FDMA, 100% RS, 10 MMz, 16-GAM, UL Sub) LTE-TOD B36 | 298%
10508 | AAF | LTE-TDD (SC-FOMA, 100% RE, 10 MHz, 64-QAM, UL Sub) LTE-T0D 855 | 108%
0508 T AAE | TVE-TDD (SC-FOMA, 100% RB, 15 MHZ, QPSK. UL Sub) LTE-TOD 799 | 296%
10510 | AAE | LTE-TDD {SC-FDMA, 100% RB, 15 MHz, 16-0AM, UL Sub) LTE-TDD BAG | 206%
10511 | AAE | LTE-TDD (SC-FOMA, 100% RB, 15 MHZ, 64-0AM, UL Sub) LTE 100D B51 | 296%
10512 | AAF | LTE-TDD (SC-FOMA, 100% RB, 20 MHz, OPSK, UL Sub) LTE-TOD 774 | 296%
10513 | AAF | LTE-TDD (SC-FOMA, 100% RB, 20 MHz, 16-QAM, UL Sub) LTE-T00 Bd2 | 2496%
10514 | AAF | LTE-TDD (SC-FDMA, 100% RB, 20 MHz, 64-QAM, UL Sub) LTE-TOD 346 | 106%
10518 | ARA | TESE 802.110 WIFI 2.4 GHz (DSSS. 2 Mbps, 96pc 62) WLAN 168 | 208%

30518 | AAA | IEEE 502.11b WIFI 2.4 GAZ (DSSS. 5.5 Mbps, 2apc dc) WLAN 157 | 296%

730517 | AAA | IEEE B02.115 Wikl 2.4 GHz (DSSS. 11 Mbp=. 59oc oz} WLAN 158 | 06 %
10518 | AAB | IEEE 502 11aMh WiFl 5 GHz (OF DM, 3 Mbps, 98pa oc) WLAN B23 | 298%
10573 | AAB | IEEE 802.11a/h WIFI 5 GHz (OFDM, 12 Maps, 6990 05) WLAN B38| 198%
10520 | AAB | IEEE B0Z 11ah WIFI & GHz (OFDM, 18 Mops, 999¢ 05} WLAN B12 | 400%
10521 | AAB | TEEE 502 11am WiFi § GHz (OFDM. 24 Mops, #apc 0a) WLAN 707 | $96%

190522 TAAB | TESE 802.11aM Wi 5 GHz (OFDM, 35 Mdps, S6c ¢} WLAN 845 | $06%

170523 | AAB | IEEE 502.11am Wiiri 5 GHZ (OF DM, 48 Miops. 89pc de) WLAN BOE | 206%

{0524 | AAB | IEEE B02.11ah WiFi 5 GHz (OFDM. 54 Maps, S8oc dc) WLAN 827 | +96%
10525 | AAB | IEEE B02.11ac WIFI [20MHz. MCS0, 95pc oc) WLAN 636 | 498%
10526 | AAB | [ESE B02.% 1ac WIF| (20MHz. WCST, 9900 oc} WLAN B42 | 296%
10527 | AAB | IEEE 502.115¢C WIF| [20MAZ MCS2, 250C Oc) WLAN 821 | 296%
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10528 | AAB | IEEE B02.% 1ac WIFI [20MHZ, MCS3, 99pc oc) WLAN 836 | £96%
10828 | AAB | [EEE B0Z.11ac Wikl [20MHE, MCS4, 9800 00) WLAN B35 | £96%
110531 | AAS | IEEE 5021 1ac WIF [20MHz, MCSB, 95pc oc) WLAN 343 | +96% |
10532 | AAB | IEEE B0Z.116c WiF1 (20MHx, MGS?. $9pc da) WLAN 829 | +96% |
10633 | AAB | IEEE B02.118c WIFI (20MHz, MCSE, 95p¢ 0o WLAN B3 | £06%
10634 | AAB | IEEE BOZ.118C Wil (40MHz, MCS0, Bops 06 WLAN BA5 | £06%
10635 | AAB | IEEE 802118 WiFi (40MHZ, MCS1. 999 oc WLAN BA5 | £06%
10836 | AAS | IEEE 802.110c WIFi (40MHz, MCS2. S8¢ 0o WLAN 32 | 206 %
10537 | AAB | TEEE B02.110c WIFI (40MHz, MCS3. 86pc de WLAN 44 | 08%
10538 | AAB | IEEE B02.118c WiFl (40MHz, MCS4, 99pc do WLAN 54 | 296 % |
10540 | AAB | [EEE BQ2.1180 WIFI (40MHz, MGSE, S8pc oo WLAN B35 | £96%
10541 | AAB | [EEE B02.138¢ WIFI (40MHE, MCST, B3gc do) WLAN B4 | 298%
10542 | AAB | JEEE B02.11ac Wl (40MHZ, MCS8, S9pc de) | WLAN B65 | 290%
“T05A3 | AAE | (EEE 002 1 1ac Wi (40MHz, MCS9, 03pc de) WLAN | 865 | 296%
10544 | AAB | TEEE BOZ 118t WEET (BOMHz, MCSO, B9pc dc) WLAN 847 | 96 %
10545 | AAB | IEEE 802 11ac WiFl (B0MHz. MCS1, Bape o) WLAN 855 | 296%
10546 | AAB | [EEE BOZ 1ac Wi (BOMHz, MCS2, 83pe dc) WLAN 835 | +96%
10647 | AAB | IEEE 802 11ac Wil {SOMH=, MCS3, 98pe 6c) WLAN 849 | 206%
10548 | AAE | IEEE 802.11ac WIF| {80MHz. MCS%, 98pc dc) WLAN Ba7 | 86 %
10550 | AAB | IEEE 802.11ac WiF) [SOMHZ. 1AC58, 99pc de) WLAN 838 | £96 %
10551 | AAB | IEEE 802 118C Wirt {80MHz, MCS7, 99ps o) WLAN 850 | +96% |
10562 | AAB | IEEE 802.11ac WIFl (BOMHz, MCS8, 98pc 6c) WLAN BA2 | +06% |
10553 | AAB | IEEE 8021 1ac WIFI (B0MHz, MCSS, 95pc ca) WLAN B45 | +06% |
10554 | AAC | IEEE 802.116c WIFI {160MHz, MCS0, 9pc da} WLAN 843 | =286%
10555 | AAC | IEEE 802.118c WiFi (160MHz, MCS1, B8pc da) WLAR BA7 | £06%
10856 | AAC | IEEE 802.11ac Wil (160MHz, MCS2, 99pc da) WLAN B50 | =96 %
10857 | AAC | IEEE 802.110c WiFl (160MHz2. MCS3, 29pe de) WLAN 852 | =06 %
10688 | AAC | IEEE 802112 WIFI (180MMz. MCS4, eepc dr.) WLAN 851 | 296%
10860 | AAG B73 | +98%
10661 | AAC 856 | +90%
10562 | AAC 850 | +90%
10663 | AMC 877 | +96%
10664 | ARA 825 | $+96%
10565 | AAA | IEEE wz 845 | 196%
10566 | AAA | TEEE B soz_ TWLAN 813 | +96%
Y0567 | AAA | IEEE 802118 5-0F “#6oc 0 WLAN 800 | £96%
0563 | AAA | IEEE BOZ13g Vvl 24 GHZ (DSSS %j 837 | +96%
10589 | AMA | IEEE 802119 Wil 2.4 GHE (CSSS-OF DM W uopc wwocp 10 | +96 %
10570 | AAA | IEEE B02.11g WiFi 2.4 GHz (DSSS-OFDM. 54 Miigs, B9oc Og) WLAN B30 | +96 %
10571 AAA | IEEE 802 110 WIFI 2.4 GHz (DSSS, 1 Mbps, Spe dc) WLAN 1.99 £96%
10572 | AAA | IEEE 502110 WIF 2.4 GHz (BSSS. 2 Mbas, $0pc dc) WLAN 104 | +986%
10573 | AAA | IEEE B02.110 Wiri 2.4 GHZ (DSSS. 5.5 Mbps, 800C dc) WLAN 158 | z06%
10574 | AAA | IEEE 832110 WiFi 2.4 GHz (DSSS. 11 Mops. 800¢ 02) WIAN 168 | =06%
0475 | AAA_| IEEE 802 11g WIFi 2.4 GHz (DSSS-OFDM, 6 Mbps, 20pc 05) WLAN 659 | 286%
10576 | AAA | IEEE 502 11g WIF) 2.4 GHz (DSSS-OFDI, 8 Mbps, 900c do WLAN 60 | 60%
10577 | AAA | IEEE 502.11g WIFi 24 GHz (D9SS-OF DM, 12 Mbps, 80pe de)_ WLAN B70 | =06%
10578 | ARA_ | IEEE 802.11g Wik 2.4 GHz (DSSS-OFDM, 13 Mbps, 90pe dc) WLAN B42 | 08%
10579 | AAN | IEEE 802.11g WiFl 2.4 GH2 (DSSS-OFOM, 24 Mbps, 90pc 00 WLAN B.36 | =96 %
(0880 | AAA_| IEEE 802.11g WIFI 2.4 Gelz (DSSS-OFDN, 38 Mbps, 90pc dc) WLAN 876 | 206%
10551 | AAA | IEEE 802.11g WIFI 2.4 GHz (DSSS-OFOM, 48 Mbos, 90pc dc) WLAN B35 | 08 %
10582 | AAA | IEEE 802.11g WIFl 2.4 GHz (DBSS-OFOM, 54 Mbps, 90pe dc) WLAN | B6T | 296%
10583 | AMB | IEEE 802.11am WIFi 5 GHz (OFDIM, & Mbpa, B0pe e WLAN 858 | 196 %
10584 | AAB | IEEE 802,110 WIFi 5 GHz (OF DM, @ Mbps, B0pc 0o WLAN | BBD | 296%
10585 | AAS | IEEE B02.11am WIF| 5 GHz (OF DM, 12 Mbps, 80pc o%) WLAN | 870 | 96%
10586 | AAS | IEEE 802.11n WIFI 5 GHz (CFO#A, 18 Mbps, 20pc dc) [ WLAN | B840 | 496%
10587 | ARB | FEEE 602.11ah WIFI 5 Gz (OFOM, 24 Mbps, S0pe dc) WLAN 36 | 208%
10568 | AAB | IEEE B02,11a/n WIFI b GHz {OF OM, 38 Mbps. S0pe dc) WLAN 876 | 296 %
10589 | AAB | IEEE 802.11a/ WIFI 5 GHZ (OF DM, 48 Mbps, B0pe dc) WLAN 835 | 296%
10680 | AAB | IEEE 80211 WIFI 5 GHz (OFOM, 54 Mbps, S0pe de) | WLAN 867 | 296 %
10581 | AAB | IEEE B02.11n (HT Mixed, 20MHz=, 1ACS0, 90pe ge | WLAN 863 | 2965
10582 | AAB | IEEE B02.11n (HT Mixed, 20MHz, MCST, 90pc 6c WLAN 879 | +96%
70563 | AAB_ | IEEE B02.11n (H1 Mixed, 20MHz, MCS2, 90pc do WLAN 364 | +96% |
10584 | AAB | IEEE B0 11n (HT Mixed, 200MHz, MCS3, $0ps to) WLAN 374 | +96% |
10585 | AAB | IEEE BA2.11n (KT Mixed, 20MHzZ, MCSA, 900¢ 6C) VWLAN 874 | +96% |
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10596 | AAB | IEEE 802.11n (HT Med, Z0MH2, MCSS, B0pe 0¢ WLAN 871 | +06% |
10687 | AAB | IEEE B02.11n (HT Mixed. 20MHz, MCS6, B0pe ¢ WLAN 872 | +086% |
10638 | AAB | [EEE 802.11n (HT Mbed. 20MHz. MCS7, 80pc dt WLAN B50 | £96% |
10699 | AAB | IEEE 802110 (HT Mixed. 40MHz, MCSO0, 80pc dc) WLAN 878 | 296%

| 10600 | AAS | IEEE a02.11n (HT Mxed, A0MHz, MCS1, 93pc dc WLAN 868 | 2008 %
10601 | AAB | IEE 02110 (HT Mixad, 40MH2, MCS2, 90pc 06 WLAN 882 | =06%
10602 | AAB | IEEE 802.11n (HT Mixad, d0MHZ. MCS3, B0pe 46 WLAN B.od | 206 %
10603 | AAB | IEEE B02.11n (MT Mixed, 40MHz. MCS4, S0pc dc WLAN 503 | £968%
10004 | AAB | IEEE 802.11n (M1 Mixed, 40MHz. MCSS, 90pe dc) WLAN 376 | 206 %

10605 | ARH | IEEE B02.11n (HT Mixad, S0MHz. CS8, 90pe dc) WLAN 3.9 £96%

J0606 | AAB | IEEE 802.11n (H1 Mixed, 40MHz. MGST, 90pc dc) WLAN 882 | z96%
10007 | AAB | IEEE B02.116c Wirl (20MH2, MCSO, S0pe dej WLAN 864 | +98%
10608 | AAB | IEEE B02.11ac WIF (20MHz, MCS1. S0pc dc) T WLAN B.77 | +96%
10608 | AAB | IEEE 602.11ac WiFi (20MHz, MCS2, S0pe dt) WLAN 857 | 496%
10690 | AAB | 1EEE 02.11ac VAE| (20MHz, MCSA, S0pc de) WLAN 878 | +36%
10611 AAB | IEEE 602.11ac W) (d0MHz, MCS4, S0pc do) WLAN 870 | +98%
10512 | AAB | EEE BO2.11ac Wil (20MH2, MCSS, 80pe dc) WLAN 3,77 | 96 %
10813 | AAB | IEEE BOZ 11ac Wik (20MHz, MCS6, S0pe dc) WLAN 384 | +36%
10814 | AAB | IEEE B02.19ac WiFi (20MHz, MCS7, 90pc de) WLAN 359 | +98%
10615 _|"AAB | TEEE 804 11ac WIFi (0VHa, MCS8 80pcde) | WLAN 182 | +96%
10618 | AAE | IEEE 802.11ac WiFi (40MHz, MC50, 90pe de WLAN 382 | +98%
10817 | AMAB | IEEE B02 11ac WiFi (40MHz, MCS1, 90pe d¢ WLAN 881 | +86% |
10818 | AAB | IEEE B02.11ac Wikl (A0MHE. MCS2, 90pc 60 WLAN 858 | +96%
10619 | AAB | IEEE 802 11ac WIF! {4OMHz, MCS3, 80pc do) WLAN BB6 | £96% |
10620 | AAB | IEEE 502.11ac WIF] {40MHZ. MCS4, 90po oo WLAN B87 | 86% |

| 10621 | AAS | IEEE 802 11ac Wiri (40MHE, MCSS, 80pc dc WLAN B77 | 286%
10622 | AAS | IEEE 802.11ac WIFI [40MHz, MCSB, 90p: oe WLAN 868 | 288%
10623 | AAB | [EEE 802.11ac WIF) (40MHz, 1ACS7, 90pc o WLAN BB2 | =G8%
10624 | AA8 | |EEE 802.11a0 WIFI WLAN BO6 | =06%

10625 | AAB IEEE_@HE%% WLAN 895 | =96%
10620 | AAB | IEEE 8021186 WIF) i WLAN 883 | =9.6%
10627 | AAS | IEEE B02.118¢ WIFI (80MH, | 388 | :06%
10620 | AAB | IEEE 802 1100 M. da} WLA 371 | 206%
10620 | AAR | IEEE 802 11ac WIFI (80MHz, do 385 | 286%

10630 | AAS | IEEE 802 ) fr) CWLAN 572 | 298 %
10631 | AAB | IEEE 802.1180 @) : 881 | *06%
10632 | AAB | IEEE B02. 1180 Wir) (B0MHE, MCS6, ) WLAN 74 | 198%
10633 | AAD | IEEE 802.1100 WiF| (BDMHE, MCST. 80pc 05} 383 490%
10634 | AAB | IEEE 802.11ac WIFI (B0MHz, MCSE. 80pc de) WLAN 880 | +96%
10635 AAB | IEEE B02.11ac WIF| (BOMMz, MCS8, 80pc dc) WLAN 8.81 +96%
10638 | AAG | EEE 802,116 Wit (160MHZ, NCSD, 90pe 9t) WLAN 883 | 2968°%
10637 | AAC | IEEE 802 118c Wil (160MHZ. MCS1, B0ps dc) WLAN 879 | 296%
10638 | AAD | IEEE BOZ,118c Wil (1D0MHE MCS2, 90pe ac) TWLAN BAE | +86%
10638 | AAC | IEEE B02.17ac WiF) (1B0MH=, MCS3, 90pc dt) | WLAN 885 | +:36%
10540 | AAC | IEEE BOZ 1 %ac Wi ( 100Nz, MCSA, 90pe oc) | WLAN 896 | +96%
10541 | AAL | IEEE B2 11ac WIFL (160MHZ, IAGSS, 90pc o) WLAN 306 | +06 %
10542 | AAC | IEEE B0Z.11ac Wiri (160MHz, MCS6, 80pc ac) WLAN 2.08 | +9.6 %
106543 | AAC | IEEE B2 11ac Wikl (150MHZ, MCS?, 90pe 66) WLAN 589 | +06%
10843 | AAC | IEEE BO2.11ac WiFi {180MHz, MCSE, 90pe ox) WLAN 905 | +66%
10648 | AAC | IEEE 802 17ac WIFi (160MHz, MGSS, 90pc oo) WLAN 911 | 206 %
10646 | AAG | LTE-TDD (SC-FDMA, 1 RS, 5 MHz. QFSK, UL Sub=2,7) LTE-TDD 1196 | +56%
10647 | AAF | LTE-TDD (SC-FOMA, 1 RS, 20 MHE, GPSK, UL Subz.7) LTE-TDD 1196 | +68%
10845 | AAA | COMAZ000 (1x Advanced) CDMAZ000 345 | £56%
10852 | AAE | LTE-TDD (OFDMA, 5 MHz, E-TM 4 1, Clippng £4%) LTE-TDD 601 | =B6% |
10653 | AAE | LTE-TDD {OFDMA 10 MHz. E-TM 3.1, Cipping 44%) LTE-TDD 742 | 296%

| 10654 | AAD | LTE-TDD {(OFOMA, 18 Mz, E-TM 3.7, Capping 44%) LTE-TOD 656 | 206%
10655 | AAE | LTE-TDD (OFDMA, 20 MHZ, £-TM 3,1, CIpping 44 %) LTE-T00 72t | 206%
10658 | AAA | Puia Wavedorm (200Hz. 10%) Test 1000 | 266%
10658 | AAA | Puisa Wavitorm (200HZ 20%) Test 698 | 206%
10660 | AAA | Puise Wavelnrm (200H=. 40%) Tost 308 | =06%
10681 | AAA | Pusa Wavelorm (200Hz. 00%) Tast 22 | =206%

| 10662 AAA | Pusa Wavelorm (200Hz, B0%) Tast 0.97 286 %
10670 | AAA | Blustoath Low £ra Biuatooth 219 | 206%
10671 AAA | IEEE 802.118x (20MHZ, MCSD0, 90po 0¢) WLAN 809 | £96%
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0872 | ANA | (EEE B02. 118 (20MHZ, MGCS 1, 80pC 00 WLAN 857 | £66%
10673 | ARA | TEEE BO2,11ax [20MHZ, MCS2, S0t 63) WULAN B75 | =06%

| 70574 | AAA | IEEE B02.11ex (20MFiz, MCS3, 80pc 03) WEAR B74_ | =86%
10575 | AAA | IEEE BO2.11mx (20MHz, MCS4, S00c 0o WLAN 390 | 286%
10576 | AAA | FEEE 802.11ax {20MHZ, NGS5, 80p¢ 00 WLAN 377 | 208% |
10877 | AAA | IEEE B02.118x ({20MAZ MCS6, 3006 0o WLAN 873 | =096%

10676 | AAA E 802.118x {20MHz. MCS7, S0pc oe) WLAN BJE | =86 % |
106579 | AAA | IEEE BOG.11ax (20MHz, MCSB, S0pc oot WLAN B85 | =86% |

{10680 | AAA | IEEE BC2.11ax (20MHz. MCSS, S0p¢ o2 WLAN B.80 | =600%
10681 AAA | TEEE 8021 1ax {20MHz. MCS10, S9pc do) WLAN 862 | £86%
10682 AAA | EEEE 802.11ax (20MHKz. MCS11, 80pc do) WLAN B33 | £86%
10683 | AAA | FEEE 502.118x (20MRz, MCS0, 86pe 6o) WLAN 642 | =06%
10684 | AAA | IEEE 802.118x (20MHE MCS1, 890¢ oa) WLAN B.26 | =88 %

10685 | AAA | IEEE 802.118x (20MHz, MCS2, 980c o) WLAN B33 | £006%
10886 | AAA | IEEE B02.11ax (20MHz, MCS3, 85pc 0o) WLAN 828 | 208%
10687 | AAAN | [EEE 8021 1ax (20MHz. NCSA, 39pc oo WLAN B45 | =06%
10688 | AAA | IEEE B02.118x (20MHZ MCS5, 95p¢ o) WLAN B20 | =06%
10685 | AAA | ISEE 802.11ax (20MHz, MCS8, 950c do) WLAN 855 | =86 %

| 10660 | AAA | IEEE 802.118x (20MHe. NCS?, 98¢ dc) WLAN B2 | 288%
10681 | AAA | [EEE 802.1Tax (20MHz. MCSH, 95pc o). WLAN 825 | z90%
10682 | AAA | IEEE 802.11ax (20MHz. MCS9. 99pc 00} WLAN 820 | =06%
10683 | ARA_ | IEEE 502.11ax (20MH2. NCS10, 09pc de) WLAN B25 | =86%
10688 | AAA ™ | IEEE 502.118% (20MHz. 1ACS11, S8p0 dc) WLAN B57 | 206 %

| 10685 | AAA | IEEE 802.110x (40MHe. MCS0, 90ps 62) WLAN B78 | 206%
10696 | AAA | [EEE 8021 1ax (40MHz. MCS1, 90po o) WLAN BOY | =06%
10697 | AAA_ | IEEE 02,1 1ax (A0MHz, MCS2, 80pc oo) WLAN 861 | =06%
10658 | AAA | [EEE 802.11ax (40MH2, MCS3, 90pc co) WLAR B89 | =08 %

10696 | AAA | TEEE A02.118x (40MH2. NCS4, S0pe oo “WLAN 882 | :06%
10700 | AAA | IEEE 802.11ax (80MHz, MCSS, WLAN B73 | =96%
10701 | AAA | IEEE 802.11ax (40M , B0pC 00 WLAN BBE | =06%
10702 | AAA | IEEE 802,118 (AOMHEZ. . co) WLAN 870 | 8.6 %
10708 | AAA | IEEE 802.118% (AOMHE, MCS3, 80ps oe) TWAN 862 | £96%
10704 | AAA | TEEE 802.118x (40MH2, WACSS, 30D 60) WLAN 856 | =06%
10705 | AAA | IEEE 802.1 lax (40MHz, MCS 1 de) N BB | =B86%
10706 | AAA | IEEE 802.11ax (40MMz. MCS 11, ) N B6E | =86 %
10707 A | EEE 802 11ax i a0} WLAN B3Z | £88%
10708 | AAA™ | TEEE 802 118X (40MHE, MCS1, dc) 355 | £80%
10705 | AAA | IEEE a02.118% aown! S MCS2, 3Bpc oc) : 530 | 290 %
10710 | AAA | IEEE B0Z 11ax (40MHz. MCS3, 98pc de) WLAN 20 | 206 %
10717 | AAA | IEEE 802 11ax (40MHz, MCS2, 8%pc go) WLAN 538 | =06%
10712 | AAA | [EEE 8021 1ax (A0MHz, MGSS, B9pc dc) WLAN 67 | =06 %
10713 | AAA | IEEE 802.1 lax (40MHz, MCS, Bope dc) WLAN 133 | +06%
10714 | AAA | IEEE 802 11ax (40MHz, MCST, 98pe dc) WLAN 26 | 2586%
10715 | AAA | IEEE 502 1 1ax (40MHz, MCS, 99pc dt) WLAN 845 | :96%
10718 | AAA | IEEE 8021 1ax (40MHz, MCSS, 95pc dt) WLAN BX | +86% |
10717 | AAA | IEEE BO2.11ax (40MHz, MCS10. 990c 0¢) WLAN B48 | =06% |
10718 | AAA | IEEE 802 11ax (40MHz, MGS11, 9900 oe) WL B24 | £86%
10718 | AAA | IEEE 802 113x (BOMHz, MGS0, 90pe dt) WLAN BBT | £86%
10720 | AAR | |EEE 8021 1ax (BOMHz, MCS1, 90pc de) WLAN 887 | 208% |
16721 AAA | 'IEEE B0Z 11ax (B0MHz, MCS2, 90pe dt) WLAN B76 | *D6% |
10722 | AAA | IEEE BOZ 11ax (BOMHz, MCS3, Bipe do) WLAN 855 | +96% |
10723 | AAA | IEEE 802 11ax (ROMHz, MGS4, BIpc dc) WLAN B0 | +9.6%

1 10724 | AAA | IEEE B0 1 1ax (BOMHz, MCSS5, BOpo de) WLAN B80 | 298%

110725 AAA | 'IEEE 802 11ax (BOMHZ, MCSB, B0pe dc) WLAN 374 | +06%

{10726 | AAA | |EEE 502.11ax (B0MHz, MCS7, 90pc oc) WLAN 72 | +86%
10727 | AAA_ | IEEE B2 11ax (B0M#z, MCSS. B0pc dc) VWLAN BB | +36%
10728 | AAA | [EEE B02.11ax (B0MHZ, MGSY, B0pe dc) VAN BBS | +06%

[ 10728 | AAA | IEEE 802 11ax (B0MHz, MCS10, 30pa 6) WLAN B: | +06% |
10730 | AAA | IEEE B0Z 118X (50MHZ, MGS11, 30pc co) WLAN 87 | +66%
10731 | ANA | IEEE 802.11ax (B0MHz, MCSU. 93pc dc) WLAN 42 | 286% |
10732 | AAA | IEEE B02.11ax (BOMHz, MCS1. B9po oc) WLAN B45 | +96%
10733 | ABA | IEEE B0Z 11ax (80MHz, MCS2, Spc dc) WLAN BA0 | +26%
10734 AAA | IEEE 802.118x (80MHz, MCS3, #8pc dc) WLAN 825 | 296
10735 | AAA | IEEE BO2 11a8x (80MHZ, MCS4, BApe de) WLAN 833 | +98 %
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10736 | AAA | IEEE B02.116x {BOMPRZ NCSS, 98p¢ 6a) WLAN 827 | 206%
10737 | AAA | TEEE 802.118x (BOMHE. MCS8, 89pc o) WLAN B36 | =86 %
10738 AAA | IEEE 802.11ax (80MHz, MCS7, S9pc de} WLAN 8.4 £96%
10739 | AAM | IEEE 802.11ax (BOMHz, NG5S, 8690 o) WLAR 829 | =06%
10740 | AAA | TEEE 802.11&x {BOMHE. MCS3, 98p¢ 6o WLAN 848 | z06%
10741 | AAA™ | TEEE B02.11ex (B0MHE. MCS10, 89pc dc) WLAN BAC_ | =B6%
10742 | AAA | IEEE B02.11mx (80MHz, MCS11, 99pc de WLAN B43 | 296%
10743 | AAA | IEEE 802 118 (160MHz, MCSD, 90¢pc dc WLAN 894 | £96%
10724 | AAR | TEEE 802.11ex {160MHz, MCS1, 90pc de WLAN 618 | =96%

| 10745 | AAA | TEEE 802,118 | 160MHzZ, MCS2, 80pc dc WLAN 593  =06%
| 70746 __| AAA | IEEE A02.112x (160MHz, MCE3, 80pc dc) WLAN 811 | +98%
10747 | AAN | IEEE 802.11a (180MHz, MCS4, @0pc dc) WLAN 904 | £90%
10748 | AAA | IEEE 02.115x (160MFiz, MCS5, 80pe dc) WLAN | 883 | 298%
10745 | AAA | TEEE 802.11ax {160MHz, MGS6, 80pc dt) WLAN B90 | :96%
10750 | AAA | TEEE 802.118x (160MHz, MCS7, 80pc dc) WLAN 1 B78 | =88 %
10751 | AAA | |EEE 802,118 (160MHz, MCSS, S0pc dc) WLAN | BE2 | +86%
10752 | AAA | IEEE 802.118x (160MHz, MCSS, 90pc ¢) WLAN 81 | 2968%
10753 | AAA | IEEE 802.11ax (160MHz, MC510, 90pc dc) WLAN 00 | £96%
10754 | MA | IEEE m,na(mm.mz MC511, B0pc ce) WLAN 304 | 286%
10755 | AAA | TEEE 802,118 { 150MHZ, MCSD, B9po dc) WLAN B64 | 206%
10756 |AAA | TEEE 802.118 (160MHz, MCS1, S8pc dc) WLAN 877 | 296%
10757 | AAA | IEEE 802.11ax {160MHz, MCS2, 88pc dc) WLAN | 877 | 2868%
10758 | AAN | IEEE 802.1 1ex (180MHz, MCS3, 99pc dt) WLAN 863 | +96%
10758 | AAA | IEEE 802.115x (100MHz, MGSA, pc dc) WLAN 858 | +96%
10760 | AAA | TEEE 802.11ax (160MHz, MCSS, 93pc de) WLAN 848 | +26%
10767 | AAA | TEEE 802.118x | 180MHz, MCS6, 99pc dc) WLAN 8.58 | 80 %
10762 | AAA” | TEEE 802.112x (160MHz, MCST, 99;“:) WLAN 848 | $967%
10763 | AAA WLAN 853 | 236%
10764 | AAA WEAN 854 | +06%
10765 | AAA WLAN | 854 | 196%
10766 | AAAR | B51 | $96%
0767 __| ARG FRITOD | 708 | +96%
10768 | AAC SGNRFRITDD | 801 | +96%
10765 | AAC SGNRFRITDD | 801 | +86%
10770 | AAG RFRITOD | 802 | +96%
10771 AAC FR1 10D 8.02 £36%
0772 | AAC SGNRFRITOD | 823 | +96%
10773 | AAC - oGE ] 0D | 803 | +896%
10778 | AAC | G NF_!_LCP—OFUM 1 Rs 50 MHZ GPSK_ 15 AH) SGNRFRITDD | 802 | +96%
10775 AAB | 56 R (CP-OFDM, 50% RB, 5 MHz, QPSK, 15 kHz) SGNRFRITOD | 831 | +898%
10776 | AAG | 5G NR (CP-OFDM, 50% RB, 10 MHz. QPSK, 15 kiHz) SGNRFRITOD | B30 | 496%
10777 | AAS | 50 NR {CP-OFDM, 50% RB. 16 MHz. QPSK, 15 kHz) SGNRFRITDD | 830 | +968%
10778 | AAC | 50 NR (CP-OFOM, 50% RE, 70 MHz, QPSK, 15 k42) SGNRFRITDD | 834 | +96%
10772 | AAE | '5G NR (CP-OFDM, 50% RB. 25 MHz. QPSK, 15 kHz2) SGNRFRITDD | B42 | 96 %
10780 | AAG _@W%w 50% RB. 30 MHZ QPSK, 15 kHz) SGNRFRITDD | 838 | +86%
10781 | AAC | 5G NR (CP-OFDMW. 50% RB. 40 MHz, OPSK, 15 kHz) SGNRFRITDD | @838 | $96%
10782 | AAC | 50 NR {CP-OFOM, 50% RB. 50 MHz. OFSK, 15 kHz) 5GNRFRI DD | Bd4a | +96%
10783 | AAC | 50 NR (CP-OFDM, 100% RE, 5 MHz. QFSK, 18 kHz) SGNRFRITDD | 831 | +86%
10704 | AAC | 5G NR (CP-OFDM, 100% RS, 10 MHz, GPSK. 15 KRz} SGNRFR1IDD | 820 | +96%

10785 | AAC | 5C NR (CP-OFOM, 100% R, 15 MHz, OPSK. 15 kHz) SGNRFRITDD | 840 | +98 %
10785 | AAC _| 5G NR (CP-GOFOM, 100% R, 20 MHz, QPSK, 16 kHz) 5GNRFRITDD | B.35 | +898%
10787 | AAG | 56 NR (CP-OFDM, 100% RS, 25 MHz, QPSK. 16 kHz) SGNRFRITDD | BA4 | 496%
10788 | AAG | S0 NR (CP-OFDM, 100% RB, 30 MHz, GPSK, 16 kHa) SGNRFRITDD | 839 | x96%

30785 | AAC | 5G NR (CP-OFOIM, 100% RS, 40 MHz, GPSK. 15 kHz) SGNRFRITDD | 837 | +98% |
10780 | AAC | 5G NR (CP-OFDM, 100% RS, 50 MHZ, GPSK, 16 kHz) 5GNRFRITDC | B38 | 2868 %
10791 | AAC | 53 NR (CP-OZ0M, 1 RB, 5 MHz. QPSK, 30 kHz) 5G NR FR1 100 783 | 496%
10782 | AAG | "5G NR {CP-OFDM. 1 RB, 10 MHz, QPSK, 30 kHz) 5G NR Fiil 10D 7892  :96%
10783 | AAC | 50 NR (CP-OFDM. 1 R8, 15 MHz, GPSK, 30 kHz) 5G NR FR1 10D 785 | +06%
10794 | AAC | 5G NR (CP-CFDM. 1 RS, 20 MHz, OPSK, 30 kHz) 5G NR FR1 100 782 | 88 %
10795 | AAC | 5G NR (CP-CFDM, 1 RS, 25 MHz, GPSK, 30 kHz) BGNRFRITDD | 784 | +96%

[ 10795 | AAC | G NR (CP-GrDM, 1 RS, 30 MHz, OPSK. 30 kHz) 5G NR FR1 100 THB2 | :96%

| 30787 [ AAC | '5G NR (CP-OFDM, 1 RB, 40 MHz, QPSK, 30 kHz) | SGNRFRITDD | 801 | 2968%

| 10785 | AAC | 5G NR (CP-OFDM. 1 R8, 50 MHz, GPSI, 30 kRz) 5G NR FR1 100 78S | +88%

10789 | AAC | 5G NR (CP-CFDM, 1 RB, 60 MHz. GPSK, 30 kHz) 5G NR FR1 100 793 | 288%
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0801 | AAC | 5@ NR{CP-OFDM, 1 RS, 80 MH2, GP5K. 30 ki) &G NR FR1 100 768 | £98%
0802 | AAC | 5G NR (CP-OFDM, 1 RB, 90 MHz, GPSK. 30 kHz) 5G NR FR1 10D 787 | £96%
0803 | AAC_| 5G NR (CP-OFOM, 1 RS, 100 MHz, QPSX, 30 kHz) %G NR FR1 100 703 | z06%
10805 | AAC | 5G NR (CP-OFDM, 50% RB. 10 MHz, GPSK, 30 k. 5G NR FRI 10O B34 | 06%
10805 | AAC | 60 NR (CP-OFOM, 50% RB, 15 MHZ, QPSK, 30 kHz 58 NR FR1 70D B37 | £06%
10808 | AAC | 56 NR [CP-OFOM, 50% RB, 30 MAE QPSK. 30 kHz 5G NR FR1 DD B34 | +9.06%
10810 | AAC | 5G NR [CP-OFDM, 50% RB, 40 MHz, DFSK. 30 kHz 3G NR FR1 7DD B34 | £96%
10812 | AAC | 5G NR (CP-OFOM, 50% RE., 60 MHz. QPSK. 30 &Hz) 5G NR FR1 7DD B.35 | =06 %
10817 | AAC | 6G NR CP-OFOM, 100% RB, 5 MHz, GEBK. 30 AHz) 30 NR FR1 10D B.35 | =96%

110618 | AAG GOFDOM, 100% RB, 10 MHz, QPSK_ 30 KHz) 5G NR FR1 10D B34 | 296%
10818 | AAC scmn (CP-OFOM, 100% RB, 15 MHz, QPSK, 30 kHz) 5G NR FR1 TDD B33 | 2G6%
10820 | AMC_ | 5G NR (CP-OFDM, 100% RB, 20 MHz, QPSK, 30 kHz) 5G NR FR1 TDD B30 | 286%
10821 | AAC | 6G NR (CP-OFOM, 100% RB, 25 MHz, QPSK, 30 kHz) SGNRFRITDD | B.41 | 296% |

10822 | AAC | 56 NR (GP-OF DM, 100% RB, 30 MHZ GIPSK, 30 kHz TEGHRFRITOD | B.A1 | 206%
10623 | ABC | 58 NR (CP-OFDM, 100% RB, 40 MHz, QPEX, 30 kHz) | 5G NR FR1 10D 836 | 296 %

110824 | AAC | 58 NR (CP-OFDM, 100% RB, 50 MHz, OPEK, 30 kiHz) 5G NR FR1 TDD 839 | 206%
10825 | AAC_ | 5G NR (CP-OFDM, 100% RB, 50 MHz. QPEX, 30 kHz §G NR FR? TDD 821 | 296%
10827 | AAC | 5G NR (CP-OFDM, 100% RB, 80 MHz. GPSK, 30 kHz) 5G NR FR1 TOD 842 | 296%
16838 | AAC | BG NR (CE-DFDM, 100% 8. 50 Wiz QPSK, 30 kHz 5G NR FR) 10D B.43 | 296 %

10629 | AAC | 50 NR (CP-OFDM, 100% RB, 100 MH, OPSK. 30 kHz) [5G NR PRI TDD 840 | 296%
16830 | AAC | 56 NR (CP-OFDM, 1 RB, 10 Minz. GPSK, 60 kHz) | 5G NR FR1 TOD 763 | +08%
10831 | AAC | 5C NR (CP-OFDM, 1 RB. 15 MHz. QFSX, 60 kHz) G NR ERY TOD 773 | 206%
10832 | AAC__ | 5G NR (CP-OFDM, 1 RE, 20 Miz. QPEK, 60 kHz) IGNRFRY TOD 774 | 196 %
10833 | AAC_| 5G NR (CP-OFDM, 1 AIB, 25 Minz. QPSK, 60 kHz) 5G NR FRY 100 770 | 296 %

10834 |TAAC | 5G NR (CP-OFOM, 1 RB, 30 MH QPSK, 50 kHz) 5G NR PRI 10D 775 | 1669
10835 | AAD | 56 NR (CP-OFDM, 1 RB, 40 Mriz. OPSK, 60 kHz) 5G NR FRT TDD 770 | 186 %
10838 | AAC | 5G NI (CP-OF DM, 1 RB, S0 MHz. OPSK, 80 kHz) 5G hR FR1 TDD 765 | +06%
10837 | AAC | 5G NR (CP-OFDM. 1 RB, 60 Mz, QPSK, 60 kHz) — | FGHWAFRITOD | 768 | +06% |
10838 | AAC | 5G NR (CP-OFDM, 1 RE, 80 MHz, 5G NRFR1 TD0 770 | +86%
108540 | AAC | 5G NR (cr-oﬁm"s 8, #0 MRz, % :ﬁl SG NRFR1 10D 787 | +9.6 %
10847 | AAG | 5G N (CP , 100 M B0 W) SGNR FR1 T0D 771 | £0.6%
10843 | AAC | 5G NR (CP-OFDM, 50% RB. 15 QPSK, 80 kHz) SENRFR1 100 843 | 56 %
10842 | AAC | 5G NR (cpw QFSK, 60 kHz) FR1TDD | B34 | +96% |
10845__| AAC | 5G NA {CF: B0% KB, 30 MHz, QPSK, 60 kHz) BGNRFRI1TDO | BA1 | +86%
10854 | AAC | 5G NR (G - 100% R5, 10 MHz, GPSK, 80 BGNR FR1 100 B34 | 208%
10855 | AAC | 5G NR (CP-OFOM, 100% R, 15 MHZ, OF 7 B.36 | =0.6%
10856 | AAC 0% Q& Hz, OFS T} "5 NR PR Ba7 | =96 %
10857 | AAC ? NRF B35 | 206%
10858 | AAC_| G NR CP-FOM, 100% RB, 30 MHz, OPSK aomz) 5G NR FR1 100 B3 | £96%

J0859 | AAC | 5 NR (CP-OFDM, 100% F5, 40 MHz, GPSK, 50 Hz) 5G NR FR1 TDQ B34 | 06%
10860 | AAC | 5G NR (CP-OFOM, 100% RS, 50 MHz, GPSK. 80 kriz) &G NR FR1 100 841 | =96 %
10861 | AMC | 5G NR {CP-OF DM, 100% R8, 60 MHz, GPSK. 60 kHz) 5G NR FR1 100 BAD | =86 %
10883 | AAMC | 5G NR (CP-OFDM, 100% R8, 80 MHz, GESK, 80 kHz) 5G NR FR1 100 841 | £9.6%

10854 | AAC | 5G NR (CP-OFDM, 100% 18, 90 MHz, GPSK. 60 kHz) 5G NR FR1 7DD 837 | £0.6%
10865 | AAC | 5G NR (CP-OFOM, 100% RB, 100 MHz, QPSK, 60 kHE) 5G NR FR1 7DD BA1 | =06%

10866 | AAC | 50 NR (OF 1-s-OFDM, 1 /B, 100 MHz, QPSK, 30 kHz) 5G NR FR1 10D 568 | =06 %
10888 | AAC | 5G NI (DF T-5-OFDM, 100% B, 100 MHz. QPSKK, 30 kHZ) &G NR FR1 TDO 550 | z06%
10860 | AAD | 6 NR (OF T-5-OFDM, 1 RB, 100 MHz. QPSK, 120 WHz) &G NR FR2 100 575 | 08 %
10870 | AAD | 5G NR (OF T-5-OFDM, 100% R, 100 MHz, QPSK, 120 kHz 5G NR FR2 100 586 | 29.6%
10871 AAD | 53 NR (DFT-n-0F DM, 1 RB, 100 MHZ. I6@AM, 120 kH) 5G NR FR2 TDD 5.75 2968%

| 10872 | AAD | &G NR (OF 1-5-OF DM, 100% RB, 100 MHz. 16QAM, 120 kHz) 5G NR FR2 1D0 G52 | =96 %
10875 | AAD | 5G NR (OFT-5-OFDM, 1 RB, 100 MHZ. GIQAM, 120 K7) &G NR FR2 10D 661 | =96 %
10874 | ARD | 50 NR (DF T-8-OF DM, 100% B, 100 MHz. B4GAM, 120 kHz) 5G NR FR2 1DD 6.65 | =96 %
10875 | AAD | 5G NR (CP-OFDM, 1 RE. 100 MHz. QPSK, 120 kHz) 5G NR FR2 10D 776 | 406 %
10876__| AAD | 5G NR (CP-OFDM, 100% RE, 100 MHz. QPSX, 120 147 5G NR FRZ TDD B35 | +90%
10877 | AAD | 5G NR (CP-OFDM, 1 RB_100 Mz, I6QAM, 120 ¥H2) 5G NR FR2 10D 705 | 496 %
108 AAD | 56 NR (CP-OF DM, 100% RB, 100 MHE, 10QAM, 120 k) 5G NR FR2 TDD B4t | x96%
10879 | AAD | 5G NR (CP-OF DM, T RB. 100 Mz G4QAM, 120 kHz) 5G NR FR2 TDD 812 | +987%
10980 | AAD | 5G NR (CP-OFDM, 100% RE. 100 MRz, (4QAM, 120 kHz) 56 NR FRz 10D B38 | +98%
10881 | AAD | 5G NR (DFT-5-OFDM. 3 RB. 60 Mz, QPSK, 120 kHzZ) 5G NR FR2 TDD 575 | 296%
10882 | AAD | 4G NR (DF 1-5-OF DM, 100% RB. 50 MHz, QPSK, 120 KH2) 5G NR FR2 10D 506 | +96%
10883 | AAD | 50 NR (DF T-8-OFDM. 1 RB. 50 Mz, 16Q@AM, 120 kHE) 5G NR FR2 10D 657 | +98 %
10864 | AAD | 5G NR (DFT-8-OFDM. 100% RB. SO MHz, 160MM. 120 kHz) SGNRFRZTOD | 6.53 | +968%
10865 | AAD | 5G NR (DF T-5-OFDM._ 1 RB, 50 Mz, SA0AM. 120 Krz) 5G NR FR2 10D 661 | +96%
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10888 | AAD | 5G NR (DFT-5-OFDM, 100% RB. 50 MHz, BAQAM, 120 kHz) 5G NR FR2 TDO 665 | £96%
T10887 | AAD | 4G NR (CP-OFOM, 1 KB, 50 MHz, GPSK. 120 kHz) 5G NR FR2 TDD 776 | £86%
10885 | AAD | 5G NR (CP-OFOM, 100% RB, 50 MHzZ, GPSK. 120 kHz) 5G NR FR2 100 B35 | =06%
10880 | AAD | 6G NR (CP-OFDM, 1 RB, 50 MHz, 16QAM. 120 KHz) 5G NR FR2 10D B02 | 236%
10880 | AAD | 5G NR (CP-OFDM, 100% RB, 50 MHz, 160AM. 120 kHz) SGNR FR2 7DD 840 | £96%
10881 | AAD | 5G NR (CP-OFDM, 1 RB, 50 MHz, G30AM. 120 kHz) 5G NR FR2 10D 813 | 296%
10852 | AAD T BG NR (CP-OFDM, 100% RB, 50 MHz, G3CAM, 120 kHz) £G NR FR2 TDD 841 | 206%
10897 | AAA [5G NR (DFT-8-OFDM, | RB. 5 MHz. GPSK, 30 kH2) 5G NR FR1 TDD 566 | +96% |
10968 | AAA | 50 NR (DF 1-5-OFDM. 1 RB, 10 MHz, QPSK. 50 KHZ) | 56 NR FR1 TDD 567 | +968%
10868 | AAA | 50 NR (DF 1-5-OFDM. | RB_ 15 Mz, OPSK, 30 kHz) | SG NR FR1 10D 567 | +968%
10900 | AAA_| 5G NR (DFT-5-OFDM, 1 RB. 20 MHz, QPSK, 30 kHz) | 5G NR FR1 TDD 568 | +96%
10901 | ARA | 5G NR (DFT-e-OFDM, 1 8B, 25 MHz, QPSK, 30 kHz | 5G NR FR! TDD 568 | +86%
10902 50 NR (DFT-5-OFDM. 1 RB. 30 MHz. QPSK, 30 kH. | 5G NR FR! TOD 568 | +96%
10903 | AAA | 5C NR {DFT-8-OFDM. 1 RB. 40 MHz. QPSK, 30 kHz 5G NR FR! TOD 588 | $38%
10804 | AWA__| 5G NR (DFT-0-OFDM. 1 RE, 60 Mz, QPSK, 30 kHz) §G NR FR1 TDD 568 | +96%
10805 | AAA | 5G NR (DFT-5-OFDM, 1 RE, 60 MHz. QPSK, 30 kHz) 5G NR ERT TOD 568 | +96%
10908 | AAA | 5G NR (DFT-5-OFDM, 1 RB, B0 MHz, QPSK, 30 kHz) 5G NR FR! TOD 568 | t986%
| 10907 | AAA | 5G NR (DFT-s-OFDM, 50% RB, 5 MHz OPSK, 30 kHz) 5G NRFR1 TDD 578 | +96%
10908 | AAA | 5G NR (DF 1-8-OFDM. 50% R8, 10 MHz, OPSK, 30 kHz) 5G NR FR1 10D 503 | £58%
10803 | AMA | 5G NR (DFT-8-OFDM, 50% RB, 15 Mz, GPSK. 20 kHz) £G NA FR1 TOD 586 | +86%
10810 | AMA | 5G NR (DFT-5-OFDM. 50% RB, 20 MHz, GPSK 30 kHz) EGNRFRY TOO 583 | =06% |
10011 | AAA | 5G NR (DFT-e-OFDM, 50% RB, 26 MHz, QPSK, 30 kHz 5G NA FR1TDD 563 | +886% |
10912 | AAA | 50 NR (DF1-8-OF DM, 50% RB, 30 MH2, QPSK. 30 KHz| 5G NR FR1 T0D 564 | s06%
10813 | AAA | 5G NR (DF T-8-OFDM, 50% RB, 40 MHz, QPSK, 30 hHz, 53 NRFR1 100 584 | :96% |
10814 | AAA_ | 5G NR (DF T-5-OF DM, 50% RB, 50 MHz, GPSK. a0 kHz) #G NR FR1 100 585 | +86% !
10915 | AAA_ | 5G NR (DFT-5-OFOM, 50'% RE, 60 Mz, QPSK, 30 kHz} 5G NS FR1 TDO 583 | 2086%
10918 | AAA | 5G NR (DFT-s-OF DM, 50% RE, 80 MHz, GPSK, 30 kHz) 5G NR FR1 T0D 587 | =9.6%
0017 AAA | 5G NR (DFT-8-OF DM, 50% B, 100 MHZ. QPSK, 30 &H2) 5G NR FR1 100 504 | £0.0%
10918 | AAA | 5G NR (DFT-8-OFDM, 100% RS, 5 QPSK, 30 BGNRFR1TDD 586 | £0.6%
10918 | AAA | SG NR (DFT-#-OFDM. 100% RS, 10 Mits. 0 SG NRFR1TDO 586 | 06%
10820 | AAA | 5G NR (DFT-8-OFDM. 100% R2, 15 M 30 ] FR1T00 587 | =06%
10821 | AAA | 5G NR(DF] | . OPSK, 30 FR1 100 584 | 206%
10622 | AAA NR (D , 1G0% B, 25 Mz, GPSK, 30 kHa) 53 NR FR1 100 5682 | 298%
10023 AAA - 100% RS, NMHLQPSK.ZiD 2] BG NR FR1 100 584 | z06%
10024 | AAA ; (BGNRFRITDD | 584 | =96%
10825 | AAA FR1 7DD 585 | =86%
10820 | AAA 00 584 | 298%
10527 [ ARA : 00 594 | 1086%
10828 | AAA | 50 NR (DFT+-OFDM, 1 RB, 5 WiHz aPSK. 15 kHz) 5G NR FR1 FDO 552 | =98%
10928 | AAA | 5G NR {OF1--OFDM, 1 R8, 10 MHz, GPSK_ 16 kHz) 5G NR FR1 FDD 552 | 296%
10830 | AAA | 5G NR (DFT-=-OFDM, 1 RE, 15 MHz, OPSK_ 16 kHa) &G NR FR1 FDD 552 | 208%
10531 | AAA | 6G %onwuu. 1 RE, 20 MHz, QPSK_ 15 XHz) 5G NR FR1 FDD 551 | 498%
10832 | AAA | 5G NR {OFT-5-OFDM, 1 RB, 25 MHz, OPSK. 15 kHz) 5G NR FR1FDD 851 | 196%
10533 | AAA | 5G NR (OFT--OFDM, 1 RB, 30 MHz, GPSK_ 15 kHz) 5G NR FR1 FOD 561 | 496%
10634 | AAA_| 5G NR (DFT-=-OFOM, | RB, 20 MMz, GPSK_ 16 kHz) 5G NR FR1 FOD 551 | 496%
10835 | AAA | 5G NR (OFT-=-OFDM, 1 RB, 50 MHz, GPSK. 18 kHz) 5G NR FR1 FOD 551 | 106%
108356 | AAA | BG NR {DFT5-OFOM, 50% RB, 5 MHz, QPSK. 15 KHz} 5G NR FR1 FDD 590 | 498%
10807 | AAA | 5G NR (DFT-5-OF0M, 650% RS, 10 MHZ OPSK, 15 iHz) 5C NR FR1 FDD 577 | +98%
| 10938 | AAA | 5G NR {DFT--OFOM, 50% RE. 15 MHE OPSK, 15 kHz) 5G NR FR1 FDD 590 | 295%
10830 | AAA | 5G NR [DFT-8-OFDM, 50% RB, 20 MH2. OPSK, 15 kHz) 3G MR FR1 FDD 582 | 296%
10840 | AAA | 6C NR (OF 1 -+-OFDM, 50% RE. 25 MHz. GFSK, 16 kHz) 5G NR FR1 FOD 580 | +968%
10841 | AAA | 5G NR {DFT-=-OFDM, 50% RE. 30 MKz, QPSK, 15 kHz) %G NR FRY FDD 583 | 196%
10882 | AAA [5G NR {OFT5-OFOM, 505 RE, 40 MHz. QPSK, 15 kriz) 5G NR FR1 FOD 585 | 2908%
10943 | AAA | BG NR (OFT wxna 50 MHZ QPSK, 15 kHzj 5G NR FR1 FDD 505 | 196 %
10644 ['A2A semmrrm 100% RB, 5 MHZ QPSK, 15 kHz) 5G NR FR1 FDD 581 | 2196%
10845 | AAA | 5G NR {DFT-5-OFOM, 100% RB, 10 MHz, OPSK_ 15 kHz) 5G NR FR) FDD 585 | +96 %
10548 | AAA | 56 NR (OF 1 -=-OFDM, 100% R8, 15 MHz, DPSK._ 15 kHe) 5G NRFR1 FDD 583 | 2968 %
10847 | AAA | 5G NR {DF 1-s-OFDM, 100% RB, 20 MHz, QPSK_ 15 kHz} 5G NR FR1 FOD 547 | +36%
10558 | AAA | 5G NR {DFT-5-OFOM, 100% RE, 25 MHz, QPSK_15 kHz 5G NR FR1 FDD 594 | 498%
10845 | AAA | 5G NR (OF 1-5-OF DM, 100% RB, 30 MHz, QPSK. 15 RHE 5G NR FR1 FOD 507 | +96%
10650 | AAA | 5G NR [OFT-s-OF D61, 100% RB, 40 MHz, GPSK_ 135 kHz i 56 NR FR1 FOD 504 | 296%
10851 | AAA | BG NR [DF 1-5-OFDM, 100% RS, 50 MHz, QPSK_ 15 kHz) [5G NR FR1 FOD 592 | 296%
10852 | AAA | 6G NR DL (CP-OFDM, TM 3.1, 6 MHz, 63-QAM, 15 kHz) | 5GNRFRY FOD 825 | +96%
10853 | AAA | 5G NA DL (CP-OFDM, TM 31,10 MHz 64-GAM, 35 kHz) i 5G NR FR1 FOD 815 | :98%
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Appendix A.4 Dipole Calibration certificate

—
. : e,
Cahbl_'atlon Labou'atory of \\Lt/\_/'/ . S Schweizerischer Kallbrierdienst
Schmid & Partner T c Service suisse d'dtalonnage
Engineering AG TG Servizio svizzero di taratura
% &
Zeughausstrasse 43, 8004 Zurich, Switzerdand AN S swiss Calibration Service
bt
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Sarvice is one of the signatories to the EA
Multilateral Agr for the recognition of calibration certificates
cient BV Korea (Dymstec) Cartificats No: D750V3-1096_Apr19
Objact D750V3 - SN:1096
| Calibeation procedura(s) QA CAL-05.vi1
Calibration Pracedure for SAR Validation Sources between 0.7-3 GHz
Calioration date: Apli 25,2019
This cadbration cartificate documents tha trmoaabllity to nalional standards, which reakze 1ha physical units of measuwrements [S1)
The messuroments and the uncanainties with corfidenca prababilty are given an the folowing pages and are pan of Ihe candcate,
Al calibrations have bean conducied In the dlosed labaratory faciity: environment tempeenture 122 & 3y°C and humidity < 70%
Cafibration Equipment usod (MATE erical lor calbration)
| Primary Standarcs iDe Cal Date (Certificate No.) Scheaued Calbration
| Pawar mater NAP SN: 104778 03-Apr-19 (No. 217-02892/026853) Apr20
| Fower sensor NRP-Z91 SN: 103244 02-Apr19 (No. 217-02692) Ape-20
Power sensar NAP-Z91 SN 103245 03-Apr-18 (No. 217-02833) Apc20
Raference 20 o8 Anenuator SN: 5058 {20k) 04-Apr-19 (No. 217-02894) Apr-20
Tyoe-N mismalch combnation SN: 5047 2 / 06327 D4-Ape-18 (No. 217-028595) Apr-20
Relerence Probe EX3DV4 SN 7349 31-Dec-18 {No. EX3-7349 Dec18) Dec-19
DAE4 SN 60 0400118 (No. DAE4-601 Oct18) COct-18
 Secondary Standards LD Check Dato (n houso) Scheduled Chock v
Fowsr meter E44198 SN: GB39512475 07:0ct15 (in house check Feb-19) In hausae chack: Oct-20
Powsr sangor HP B481A 8N US37232783 07-Oct-15 (in house check Oct-18) In house chack: Oct1-20
Power sensor HF 8481A SN: MY41002317 07-Oct-15 (In houss check Oct-18) In house chack; Oct-20
AF ganarator RAS SMT-06 SN: 100972 15-Jun-15 (In house chack Oct-18) In house check: Oz1:20
Network Analyzar Aglent EB358A | SN: US41080477 31-Mar-14 {in housa check Oct-18) In house check: Oct-19
Namea Function s
| Calibeated by: Clawdio Loublor Laboratory Technician
Approved by Katja Pokovic Technical Manager /c;’// Zt
Issued: Apre 25, 2018
This calibration cartificata ghall not bc roproduced except in Il without written _u;lgmval o tha labocatory

e ———
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Calibration Laboratory of &

_ S, S Schweizerischer Kaiibri

Schmid & Partner iss-—f—’-’/m& G Sewvice suisse détalonnage

Engineering AG e Servizio svizzero di taratura
Zeughsusstrasae 43, 8004 Zurich, Switzerland N S Swiss Calibration Service
Accredited by the Swiss Accradiation Sarvice (SAS) Accreditstion No.: SCS 0108
The Swiss Accreditation Service Is one of the signatories to the EA
Multikateral Age 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:

* 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 fo 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 glven on page 1.
DASY Version DASYS V52102
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5mm
Frequency 750 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 410 0.89 mha'm
Measured Head TSL parameters (220+02)°C 420+6% 0.88 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 2.06 Wikg
SAR for nominal Head TSL paramaters normalized to 1W B.32 W/kg = 17.0 % (k=2)
SAR averaged over 10 cm?® (10 g) of Head TSL condition
SAR measured 250 mW input power 1.34 Wikg
SAR for nominal Head TSL parameters normalized to 1W 5.40 Wikg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 555 0.96 mho/m
Measured Body TSL parameters (220=02)°C 53926 % 0.99 mho/m =6 %
Body TSL temperature change during test <0.5°C —_
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Cendition
SAR measured 250 mW input power 2.16 Wikg
SAR for nominal Body TSL parameters normalized to 1W 8.39 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 250 mW input power 1.42 Wikg
SAR for nominal Bedy TSL parameters normalized to 1W 5.55 Wikg = 16.5 % (k=2)
Certificate No: D750V3-1096_Apr19 Page3ot 8
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, franstormed 1o feed point 5480Q+02Q
Return Loss -26.8dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 040-29i0
Return Loss -30.6 d8

General Antenna Parameters and Design

[ Electrical Delay {one direction) I 1.030 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 leading line is directly connected 1o the
sacond arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
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 alfected by this change. The overall dipole langth is still
according to the Standard,

No excessive force must be applled 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: 25.04.2019
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN:1096

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

Medium parameters used: f = 750 MHz; o = 0.88 S/m; g, = 42; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(10.32, 10.32, 10.32) @ 750 MHz; Calibrated: 31.12.2018
« Sensor-Surface: 1.4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 04.10.2018
« Phantom: Flat Phantom 4.9 (front); Type: QD 00L P49 AA; Serial: 1001
* DASYS5252.10.2(1495); SEMCAD X 14.6.12(7450)

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 = 59.55 Vim; Power Dnft = 0.01 dB

Peak SAR (extrapolated) = 3,11 W/kg

SAR(1 g) = 2.06 W/kg: SAR(10 g) = 1.34 W/kg

Maximum value of SAR (measured) = 2,76 W/kg

dB
0

-2.00
-4.00
-6.00

0dB =276 W/kg =441 dBW/kg
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Impedance Measurement Plot for Head TSL

Ch 1 Aawg = 20
Chi: Stant 550000 MHg

[0 00 3 750 '[ru-n_-:f A2 24 770 dB
"

00 —
500 ———
10.00 ze I 5
B0 1 - +
'L JN S SN

A1 =

|25 00 —

000

e ——t———

L% 00 -
J40 00 On 1 Awe = 120 —

Ohl: Rart S50 000 MHZ ~ ——— Wop 950000 MKz
Staws  CH1. BT | C*1Pot Avg~20 Delay LCL

Certificate No: D750V3-1086_Apr19 Page 6 of B

This test report shall not be reproduced, except in full, without the written approval
KCTL-TIA002-004/3 KP20-04639



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

65, Silrﬁvg-rI:)!_YeL?g(ti)hg-gu, Report No.:
Suwon-si, Gyeonggi-do, 16677, Korea KR20-SPF0041-A
TEL: 82-31-285-0894 FAX: 82-505-299-8311 Page (248) of (321)

www.kctl.co.kr

DASYS5 Validation Report for Body TSL

Date: 25.04.2019
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN:1096

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

Medium parameters used: f = 750 MHz; a = 0.99 S/m; &, = 53.9; p = 1000 kg/m'
Phantom section: Flat Section

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

DASY352 Configuration;
« Probe: EX3DV4 - SN7349; ConvF(10.29, 10.29, 10.29) @ 750 MHz; Calibrated: 31.12.2018
« Sensor-Surface: |.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sp601; Calibrated: 04.10.2018
« Phantom: Flat Phantom 4.9 (Back); Type: QD 00R P49 AA; Serial: 1005
 DASYS52 52.10.2(1495); SEMCAD X 14.6.12(7450)

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

Reference Value = 54.91 V/im; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 3.23 Wikg

SAR(1 g) = 2.16 W/kg; SAR(10 g) = 1.42 W/kg

Maximum value of SAR (measured) = 2.88 W/kg

d8
0

-2.20

0 dB = 2.88 W/kg = 4.59 dBW/kg
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Impedance Measurement Plot for Body TSL
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Appendix A.5 Dipole Calibration certificate

Caliblfation Laboratory of .a“‘\'@""z g  Schweizerischer Kalibrierdienst
Schmid & Partner % c Service sulsse d'étatonnage

Engineering AG o F Servizio svizzero di tarstura
Zoeughausstrasse 43, B004 Zurich, Switzeriand %y f:\\\\.\? S  Swiss Calibention Servics

Gl )

Accradiiad by the Swes Accrediation Sanice (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service ks one of the signatories to the EA
M al Agr for the gnition of calibration certificates
Chient KCTL (Dymstec) Cartificate No: DB50V2-1006_Apr20

CALIBRATION CERTIFICATE |

Otject D850V2 - SN:1006

| Cabration procecurs(s) QA CAL-05.v11
Calibration Procedure for SAR Validation Sources between 0.7-3 GHz

Catbration date Apl‘ll 21 s 2020

This calibration cartificate documants the traceability 1o rational standards, which realize the physical units of messurements (1),
The measuramants and the uncortaintias with confiderca probabiity are given on the folowing pageas and ars par of tha cenificale

All calibeations have been conductod in the clased lnboratory fachity. ecvironment temperaturs (22 = 3)°C and humidity < 70%

Cadbralion Equipment used (MATE crical for calbration)

Prmary Standards D # Cal Dato (Certilicatn No.) Schadulad Calbration |
Power meder NBP SN: 104778 0-Apr20 (Ko, 217-0310003101) Ape21
Power sanaor NRP-281 SN: 103244 0Y-Apr-20 (No. 217-03100) Apr21
Power sansor NAP-Z01 8N: 103245 N-Apr-20 (Ro. 217-03101) Apr21
| Aeterence 20 9B Aanuator SN BRI (208} 31-Mar-20 (No. 217-03108) Ape-21
i Type-N mismaich combination SN; 310982 / 06327 31-Mar-20 (No, 217-03104) Apr-21
| Reference Probe EX30V4 SN: 7349 31-Dec19 (No, EX3.7349_Dec18) Dec-20
| DAE4 SN: 601 27-Dec-19 (No. DAES-601_Dec19) Dac-20
 Secondary Standards JAE ____Check Dale {In houss) Schedulad Check
Powee meter E44186 SN: GB39512475 30-0ct-14 (in housa chack Feb-19) In house check: Oct-20
Power sansor HP B4B1A SN: US37232783 07-0ct-15 (in houss chack Oct-18) In house check: Oct-20
| Power sansor MP BAB1A SN MY& 1002317 T-0ct-15 (In howsa chack Oct-18) In house check: Oct-20
|3 RF generator RAS SMT-06 SN; 100872 15.Jun-15 (In house chack Oct-18) In house check: Oct-20
| Netwark Analyzer Agilent EB3SAA | SN: USS1080477 31-Mar-14 {in housa chack Oce-1%) In house cheok: Oc1-20
Name Function Signature
| Casbrated by Jaton Kastrst Labaeatory Techrician -
Approved by Katja Pokovic Tachnical Manager
Issued: April 24, 202
{ This calibration cedificate shull nol be reproduced except in full wighout written aporaval of the laboratary
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Calibration Laboratory of SN rs,

Schmid & Partner ¥ A $ m;ﬁ:':«”m:m
Engineering AG % C  servicto svissero o tersturs

Zeughausstrasse 43, 8004 Zurich, Switzertand % ,'@'\,.\? S Swiss Calibration Service

Accrediind by the Swiss Accredifation Servics (SAS) Accreditation No.: SCS 0108

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

Multilateral 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 detalls are avalilable 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.

* Elactrical 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 s 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 systern coofiguration, as far as not given on page 1,

DASY Version DASYS V52.10.4
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, d2 =5 mm
Frequency B850 MHz = 1 MH2
Head TSL parameters
The following parameters and calculations ware applied
Temperature Permittivity Conductivity
Nominal Head TSL parameters 20°C 415 0,92 mha/m
Measured Head TSL parameters {(220+02)°C 42126% 0.83mho/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 250 Wikg
SAR for nominal Head TSL parameters normalized 1o 1W 9.95 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL condition
SAH measured 250 mW Inpul power 1.62 Wikg
SAR for nominal Head TSL parameters normalized to 1W 6.45 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 1o feod poim 51.7Q-252
Retumn Loss -30.4dB
General Antenna Parameters and Design
Electrical Dalay (one direction) 1434 ns J

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 conducior of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore shont-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order {o improve matching when loadad according 1o the position as explained in the
‘Measurerment Condgitions® paragraph, The SAR data are not affected by this change. The overall dipole length is still

according to the Standard,

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

feedpoint may be damaged.

Additional EUT Data

Manufacturaed by

| SPEAG

Certificate No: DBSOV2-1008_Apr20
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DASYS5 Validation Report for Head TSL

Date: 21.04.2020
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 850 MHz; Type: D850V2; Serial: D850V2 - SN: 1006

Communication System: UID 0 - CW; Frequency: 850 MHz

Medium parameters used: =850 MHz; 6 =0.93 S/m: & =42.1; p = 1000 kg/m'
Phantom section: Flat Section

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

DASYS52 Configuration:
e Probe: EX3DV4 - SN7349; ConvF(9.78, 9.78, 9.78) @ 850 MHz; Calibrated: 31.12.2019
« Sensor-Surface: 1. 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 27.12.2019
« Phantom: Flat Phantom 4.9 (front); Type: QD 00L P49 AA: Serial: 1001

o DASY52352.10.4(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=5Smm

Reference Value = 63.51 Vim; Power Dnft = -0.03 dB

Peak SAR (extrapolated) = 3,77 Wikg

SAR(1 g) = 2.5 W/kg: SAR(10 g) = 1.62 W/kg

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

Ratio of SAR at M2 10 SAR at M| = 66%

Maximum value of SAR (measured) = 3.34 Wikg

4.00
-6.00
-8.00
-10.00
0dB =3.34 W/kg = 5.24 dBW/kg
Certdicate No: DB50V2-1006_Apr20 Page50i6
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Impedance Measurement Plot for Head TSL

Laewwmdmcwm{vmsdewww.mueh

Status  CHY: 511 | C*1.Port Leg=20) Delay LEL
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Calibration Laboratory of

; S Schweizerischer Kallbrierdlenst

Schmid & Partner c Service sulsse o étalonnage
Engineering AG Servizio svizzero di taratura

Zeughsusstrasse 43, 8004 Zurich, Switzeriand S Swisy Calibration Service

Accrediled by the Swiss Accrediiation Sendce [SAS) Accraditation No.. SCS 0108

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

Multilateral Ag t for the recognition of calibration cartificates

cient  KCTL {(Dymstec) Certificate No: D1750V2-1072_Apr20

CALIBRATION CERTIFICATE |

Object D1750V2 - SN:1072

Callbrutian procedureds) QA CAL-05.v11
Calibration Procedure for SAR Validation Sources batween 0.7-3 GHz

Calbration deate April 20, 2020

This callbration carfificate documents the Iraceabiity 10 nabional standards, which realize ™6 physical units of measurements (59)
| The maasuremants and the uncenalnbes with contidence probablity are givan on the following pages and are pan of the certficale

{ All calibrations have bagn conducted in the closad labomory facility: environmaent temperature (22 + 31°C and humidity < 70%

| Calbration Equipment used (MATE crsical lor calbration)
Primary Standards 1D & Ca Dae (Courtificate No.) Scheduled Calibration
Power mater NRP SN: 104778 01-Apr20 (No. 217-0310003101) Apr-21
Powear sansar NRE.2Z01 SN: 10a244 G-Apr-20 (No. 21703100 Apr-21
Power sansar NAP-Z91 SN: 105245 M-Apr-20 (No. 217-03101) Apr-21
Relarance 20 8 Atlenustcr SN. BRS04 (20%) A1-Mar-20 (No. 217-03108} Apr-21
Type-N mismatch combinalion SN. 310862 / 06327 31-Mar-20 (No, 217-03104) Apr-21
Refarance Proba EX30V4 SN: 7349 31-Dec-15 (No. EX3-7340_Dec19) Dec-20
DAE4 SN 6 27:Dac-19 (No. DAE4-60Y_Dec1§) Dec-2X)

} Secondary Standards {1D» Check Date (In houssa) Schadubad Chack

i Pawar mater E44188 SN: GBSS12475 30-0Oct- 14 (in hausa chock Fab.18) In housa check: Oct-20
Power senser HP BA81A SN; US372827683 07-0ct-15 (In hotse check Oct-18) In houss check: Oct-20
Pawer sensor HP 84314 SN. MY41082317 07-0¢ct-15 {in housa chack Oct-18) In house check: Oct-20
AF panerator AAS SMT-06 SN 100972 15Jun-15 (In house chack Oct-18) In house check: Oct-20
Natwork Analtyzar Agient E63584 | SN US41080477 31-Mar-14 {in housa chack Oct-19) In house checke Qct-20

7

Approved by Kalja Pokovic Technical Manager %‘/’

Name Function Skgnahig
Calibeated by Claudio Latblot Luhoeatoty Techrician \ | i ‘

Issued: April 21, 2020
Ths calibraton cantfficate shall not ba reproduced ecept m ful without written appeoval of the laboratory
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Calibration Laboratory of _\q“olil ;”7",__ Schweizerischer Kalibrierdienst

Schmid & Partner N 9 Sarvice sulsse d'dtalonnage
Engineering AG % c Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland % ,{/"\T\\ S swiss Calibration Sarvice

Accredited by the Swiss Accradiation Service (SAS) Accreditation No.: SCS 0108

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

Multilsteral Ag t 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 2016

c) 1EC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

* Measurement Conditions: Further detalls 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 liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector 1o 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

ven on page 1.

DASY Version DASYS V52104

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy, dz =5 nwn

Frequency 1750 MHz + 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 401 1.37 mho/m

Measured Head TSL parameters (220:202)°C 40526% 1.35 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 mput power 9.02 Wikg

SAR for nominal Head TSL parameters

normalized to W

36.5 Wikg = 17.0 % (ks2)

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

SAR measured

250 mW input power

4.75 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

19.1 Wikg + 18.5 % (k=2)

Certificate No: D1750V2-1072_Apr20
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 5080Q-07iQ
Retumn Loss 3%94dB
General Antenna Parameters and Design
{ Electrical Delay {one direction) I 1.217 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 fine is directly connected 1o the
second amm of the dipole. The antenna is therefore short-circuited for DC-signais. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded according 10 the position as explained in the
"Measurement Conditions* paragraph. The SAR data are not alfected by this change. The overall dipole langth 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

Manutactured by

SPEAG

Certificate No: D1750V2-1072_Apr20
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DASYS5 Validation Report for Head TSL

Dute: 20.04,2020
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1750 MHz; Type: D1750V2; Serial: D1750V2 - SN:1072

Communication System: UID (1 - CW; Frequency: 1750 MHz

Medium parameters used: f = 1750 MHz; ¢ = 1.35 S/m; ¢, = 40.5; p = 1000 kg/m’
Phantom section: Flar Section

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

DASYS52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(8.76, 8.76, 8.76) @ 1750 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

« 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=Smm. dz=5mm

Reference Value = 106.3 Vim; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 16,9 Wikg

SAR(1 g) =9.02 W/kg: SAR(10 g) = 4.75 W/ke

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

Ratio of SAR at M2 to SAR at M1 = 53.7%

Maximum value of SAR (measured) = [4.1 Wikg

-3.00
-6.00
-9.00

-12.00

-15.00

0dB = 14.1 W/kg = 11.49 dBW/kg
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Impedance Measurement Plot for Head TSL

Ele Yew Channel Swaep Cafbration Trace Scals Marker System ‘Window Heb

Stalus  CHT 511 | C*1Port Avg=20 Delay LCL
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Appendix A.7 Dipole Calibration certificate

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

Schwelzerischer Kalibrierdienst
Service suisse d'dalonnags
Servizio svizzeco ol taratura
Swiss Calibration Service

S
C
S

Accreditation No.: SCS 0108

Accradited by the Swiss Accreditabon Semvice (SAS)
The Swiss Accoreditation Service is one of the signatories to the EA
Multitateral Agr for the r of calibration certificates

KCTL (Dymstec)
[CALIBRATION CERTIFICATE

Client Cestificate No: D1900V2-5d160_Apr20

| Otject D1900V2 - SN:5d160

QA CAL-05.v11
Calibration Procedure for SAR Validation Sources between 0.7-3 GHz

Calbration procadurels)

Caltiration cste

April 22, 2020

This cafbrstion cerdificate documants the irmoeabiity to national standgards, which malize the physical units of measuremants (S1)
The moasuromants and the uncartainties with confidence probability are givan an the following pages and are part of the cartificate |

All cadibrations have boen conducted in the clesad laboratory faciity. arvdronment lemparaturg (22 2 3)°C and humidity < 70%,
Calibration Equiprnant used (MATE enticad for calibration)
Primary Standards De Cal Date (Cartificate No.) Schaduéed Calibration
| Power meter NRP SN 104771 01-Apr-20 (No. 217-03100003101) Ape-21
Powar sarsor NAP-291 SN: 103244 01-Apr-20 (No, #17-03100) Apr21
| Power sansor NRP-Z251 SN: 103245 01-8p0-20 (No. 217-03101) Apr2y
|
| Asferance 20 dB Attenumior SN; BHOA54 (20k) 31-Mar-20 (No. 217-03106) Apr-21
| Type-N mismaich combingtion SN: 310882 / 06327 I-Mar-20 (Na. 217-03104) Apr-21
|
| Fefersnca Probe EXSOVA SN 7345 31-Dec-19 (No. EX3-7349_Dect9) Dec-20
| DAEA SN: 601 27-Dec-12 (No. DAE4-601_Dec18) Dac-20
| Secondary Standards {ID# Check Dats (In housa) Scheduiad Chack
(F‘*Jw@v meler E44186 SN; GB138512475 30-Oct-14 (in hause check Feb-19) In house check: Oct-20
i Pawear sensor HP B481A SN: US37292783 07-0ct-15 (in house check Oct-18) In house check: Oct-20
| Pawar sensar HP B481A SN; MY41062317 07-0c2-15 (I house check Oct-18) In house check: Ocl-20
| AF genamtor RAS SMT-06 SN; 100972 15-Jun-15 {In nouse check Oct-18) In house chackc Oct-20
| Network Analyzer Aglort ES358A | SN: US21080477 F1-Mar<14 {in house chack Oct-19) In house chack: Oct-20
Nama Function Signature
Calibrated by: Jaffrey Katzman Laboratory Techniclan / é; é
Appeeved by: Katis Pokavic Techreca!l Managar /é,g,%/;
- [¥3 »
lgsuaa Apell 24, 2020
Ths calibration cerificals shall not be reproducad axcept in Tull without writien approval of the laboratory.
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

S Schweizecischer Kalibrierdienst

c Sorvice sulsse détalonnage
Servizio svizzere di taratura

S Swiss Calibration Service

Accraditad by the Swiss Accreditaion Sendce [SAS) Accregditation No.: SCS 0108
The Swiss Accroditation Service is one of the signatories 10 the EA
Myltilataral Agreament for the recognition of calibration cartificates

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 20186

¢) 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,

* 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 s 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 caiculate 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
Extrapolation Advanced Extrapolation
Phantom Modular Fiat Phantom
Distance Dipole Conter - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5mm
Frequency 1900 MMz = 1 MH2z
Head TSL parameters
The following parameters and calculations were applied,
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 40,0 1.40 mho/m
Measured Head TSL parameters (220=02)"C 41126% 1.39 mhom =6 %
Head TSL temperature change during test <05°C
SAR result with Head TSL
SAR averagod over 1 cm® (1 g} of Head TSL Condition
SAR measured 250 mW input power 8.75 Wikg
SAR for nominal Head TSL parameters normalized to 1W 39.4 Wikg = 17.0 % (k=2)
SAR averaged over 10 em® (10 g) of Head TSL condition
SAR measured 250 mW input power 5.10 W/kg
SAR for nominal Head TSL parameters normalized 10 1W 20.5 Wikg = 16.5 % (k=2)
Cortificate No: D1§500V2-5d160_Apr20 Page3of6
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance. transformed to feed point 5080 +58Q

Retum Loss -247d8

General Antenna Parameters and Design

LElectncaI Delay (one direction) 1,185 ns 1

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

The dipofe is made of standard semirigid coaxial cable. The center conductor of the feeding fine is directly connected to the
second arm of the dipole. The antenna is therefore short-circulted for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve malching when loaded according o the position as explainad in the
‘Measurement Conditions™ paragraph. The SAR dala are not affected by this change, The cverall dipole langth is still
according 1o the Standard

No excessive torce must be appled to the dipole arms, because they might bend of the soldered connections near the
feadpoint may be damaged

Additional EUT Data

Manufactured by ] SPEAG ]
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DASYS Validation Report for Head TSL

Date: 22.04,2020
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d 160

Communication System: UID 0 - CW; Frequency: 1900 MHz )
Medium parameters used: { = 1900 MHz; o = 1.39 S/m; & =41.1; p = 1000 kg/m’
Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)
DASY32 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(8.6, 8.6, 8.6) @ 1900 MHz; Calibrated: 31,12.2019
o Sensor-Surface: |.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 27.12.2019
=  Phuntom: Flut Phantom 5.0 (front); Type: QD 000 P50 AA; Senal: 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 = 108.8 V/im; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 18.1 Wikg

SAR(1 g) = 9.75 W/kg: SAR(10 g) = 510 W/kg

Smallest distance from peaks to all points 3 dB below = [0 mm

Ratio of SAR at M2 to SAR at M| =54.3%

Maximum value of SAR (measured) = 15.2 W/ikg

-3.40
-5.80
<10.20
-13.60

-17.00

0dB = 15.2 W/kg = 11.82 dBW/kg
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Impedance Measurement Plot for Head TSL
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Appendix A.8 Dipole Calibration certificate

Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzariand

Schwelzerischer Kalibrierdienst
Service sulsse d'étalonnage
Servizio svizzero dl tarstura
Swiss Culibration Service

now

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

Client KCTL (Dymstec) Certificats No: D2450V2-895 Jul20
([CALIBRATION CERTIFICATE -

Object D2450V2 - SN:805

Calibration procedrefa) QA CAL-05.v11
Calibration Procedure for SAR Validation Sources between 0.7-3 GHz

Calbmtion date July 21, 2020

Thie calioration certificate documents the traceability fo afiana standards, which realize the phymical Units of mesaursmerts (S1),
Tha messurements and the unoaraintes with confidance probatiity are grean on e foflowng peEes and are part of the cedificasa

All cafibritions have been conductad in the dosad labormtary faciiity: envicontrent tsmparaiue (22 = 31°C and humidity < 70%

Calration Equipment used (MATE aritical for calibeation)

| Prirnacy S!.mfl;:dt- 0D Cal Date :(_:s_qlllca.'.e No.) Scheduled X:alc_l_r.w:f
| Powsr metor NRP SN: 104778 01-Apr-20 (No. 217-0310003101) Apr-21
Power senasor NRP-Z91 SN: 106244 Ut-Apr20 (No. 217-03100) Apr-21
Power sensor NRP-291 SN: 103245 Q1-Ape30 (No. 217-03141) Apr-21
| Aetarence X0 dB Attanuator SN: BHa304 (20%) 31-Mar-20 (No. 217-03106) Apr-21
| Type-N mismatch combination SN: 310982 / D6327 J1-Mar-20 (No. 217-03104) Apr-21
Refarence Probe EX30V4 SN: 7349 29-Jur-20 (No. EX3-7349_Jun20d) Jun-21
DAE4 ‘ SN: 601 27-Dec-19 (No. DAEA6DT_Dap19) Dec20
i Sw:::rdnr‘\'_r!é‘ardarvc_sf | D g C heck Daie (In houss) Stheduled Check

| Powse meter E441968
Power sensor HP 8481A

SN GBE33512475 30-0ct-14 (In bousa chook Fab-19) In housa chack: Oct-20
SN US37282763

D7-Cet-15 (1 house check Oct-18) N hause chack: Oct-20

Power sonuor HP 8481A SN MYa108e317 07-Oct-15 (in house check Oct-18} In house cheok: O
AF genamior RAS SMT-06 SN 100872 15-Jur-15 (in housa chack Oct-18) In house check: O
Network Analyrer Aglerd ES358A | SN US41080477 31-Mar-14 (in house check Oot-18) In house check.

Name Functon Sigrature
Calivrated oy Jaffray Katzman LADCTRNOrY Tachnician

Approvad by Kalle Pokivic Technical Managar w

Issuac: July 23, 2020

This callbeation canlficale shall not be raproduced except in full withaut weittan approvt of the labarstory
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g,

WS

Calibration Laboratory of

r 0, Schweizerischar Kafibriordianst
Schmid & Partner i&\;//ﬂié (S: Service suisse d'étsionnage
Engineering AG = Servizio svizzero di taratura
Zeughsussirasse 43, 8004 Zurich, Switzerland I S swiss Callbration Service
ol
Accrediiad by the Swiss Accradéation Servics (SAS) Accraditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multiiateral Agreemant foe the recognition of calibration certificatss

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 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 detalls 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 Parametars 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 [s 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.

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

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

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

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 85%.
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Measurement Conditions
DASY system configuration, as far as not given on page 1
DASY Version DASYS V52104
Extrapolation Advanced Extrapolation
Phantom Modutar Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2450 MHz = 1 MH2
Head TSL parameters
The following parametess and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 392 1.80 mho/'m
Measured Head TSL parameters (220=02)"C 385+£6% 1.84 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 messured 250 mW Input powar 13.3 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

52.4 Wikg = 17.0 % (k=2)

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

condition

SAR measured

250 mW Input powar

8.12 Wikg

SAR for nominal Head TSL parameters

normalized o 1W

24.3 Wikg = 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 5550+35)Q
Retum Loss -242dB

General Antenna Parameters and Design

Electrical Defay (one direction) | 1.158 ns

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

The dipole is made of standard semirigid coaxial cable, The center conductor of the faeding line Is directly connected to the
second arm of the dipole, The antenna is therefore shont-circuited for DC-signals. On some of the dipotes, small end caps
are added o tha dipole ams in order to improve matching when loaded according to the position as explained in the
*Measurement Conditions” paragraph, The SAR data ara not affected by this change. The overall dipole length is st
according to the Standard

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

Additional EUT Data

[ Manufactured by l SPEAG
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DASYS Validation Report for Head TSL

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

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

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

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

DASYS52 Configuration:
» Probe: EX3DV4 - SN7349: ConvF(7.74, 7,74, 7.74) @ 2450 MHz; Calibrated: 29.06.2020
» Sensor-Surface: I.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 27.12.2019
« Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA: Seral: 1001

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

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

Reference Value = 117.4 V/im; Power Drift = .03 dB

Peak SAR (extrapolated) = 26.4 Wikg

SAR(1 g) = 13.3 W/kg; SAR(10 g) = 6,12 W/kg

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

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

Maximum value of SAR (measured) = 22.0 W/kg

0dB =22.0 Wikg = 13.42 dBW/kg
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Impedance Measurement Plot for Head TSL
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Appendix A.9 Dipole Calibration certificate (D2600V2 1050

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

S Schweizerischer Kalibriardisnst
Sarvice sulsse d'étalonnage

c Servizic svizzero di taratura

S Swiss Calltration Servics

hocredited by the Swiss Accraditation Sanics (SAS) Accraditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Muttilateral Agreement for the recognition of calibration certificates

client  KCTL (Dymstec) Certificate to: D2600V2-1050_Jul20
[CALIBRATION CERTIFICATE

| Cujact D2600V2 - SN:1050

Calration procedura(s) QA CAL-05.v11
Calibration Procedure for SAR Validation Sources batween 0.7-3 GHz

| Cattwation date July 21, 2020
Tha calbration cestificate decuments the fraceat¥lity to rational standerds which reatze the phiysics! units of measwements (S4)
Tha measurements and the uncerininties with confidence protability are givan on the following pages mnd are part of tha cemficate
| All cefitvetions have baen conducted in the Gosed aboradory fadlity. anvironment temporature (22 £ 5)°C and humidity < 70%,
Caldration Equipment used (MATE crtica! 1os calibeatian)

Primary Standards Cal Date (Certfics

Schaduded Celiteation

; Power medar NRP O1-Apr-20 (Na. 217-03100039101) Ape-21
| Powee sensor NRP-Z81 01-Apr-20 (Mo, 217-03100) Apr-21
Power sensor NRP-Z61 SN 103245 01-Apr20 (No. 217-03101) Apr-21
Hedaranes 20 dB Attenuato: SN BHS394 (20k) 31-Mar-20 (No. 217-03108) Apr-21
Typa-N mismatch combinstion SN 310662 / 06327 31-Mar-20 (No, 217-03104) Apr-21
Hefarancs Probe EX30V4 SN: 7340 20-Jun-20 (Na. £X3-7346_Jur20) Jun21
DAE4 SN 601 Z7-Dac-18 (No. DAE4-601_Dec19) Dec-20
| Secondary Standards | 10 » Chack Oate (in house) Scheduled Check
Fower metor £E44168 SN: GBaas 12475 30-Oct-1 '17 (in house check Fab-19) In house check: Oct-20
Power sansar HP 8281 A SN. US37292783 0700115 (In house check Oct18) In house checx: Oct 20
i Powse sansor HP BAB1A SN: MY41082317 0700115 (In houss check Oct-18) In house check Oct-20
i RF genarator R&S SMT-08 SN 100972 15-Jun-15 (in houss check Oct-18) In houss eheck: Oct-20
| Netwark Analyzar Agllant EB358A | SN: US41080477 31-Mar-14 {in house chack Oct-19) In house ehsck: Oct-20

Name Function Sgralure

| Calbented by Jetiray Katzman Laboralory Technician
‘ .
| Agpeoved by Katia Pokovc Tochnical Managsr /W_

Issued: July 23, 2020
This calbration cedificate shall not be reproducod axcapt In full withowt wrltten soproved of the aboratory.
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Calibration Laboratory of

/ S Schweizerischor Kaltbrierdionst

Schmid & Partner c Servics suisse d'étalonnage
Engineering AG Sorvizio avizzero di taratura

Zeughaussirasse 43, 8004 Zurich, Switzerland S Swiss Caflbration Sarvice

Accredtad by the Swiss Accroditation Service {SAS) Accraditation No: SCS 0108

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

Muitilateral Ag for the recog of cectificates

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:

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

* Antenna 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 measurament 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

iven on page 1.

DASY Version DASYs V52.10.4
Extrapoiation Advanced Extrapoiation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2600 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were appiied.
Temperature Pormittivity Conductivity
Nominal Head TSL parameters 220°C 39.0 1.96 mho'm
Measured Head TSL parameters (220=202)"C 379:26% 201 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 Caondition
SAR measured 250 mW input power 14.3 Wikg
SAR for nominal Head TSL parameters normalized to TW 56.2 W/kg = 17.0 % (k=2)
SAR averaged over 10 cm?® (10 g} of Head TSL condition
SAR measured 250 mW Input power 6.30 Wikg
SAR for nominal Head TSL parameters normalized to 1W 24.9 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 4880Q-64|Q

| Return Loss 23648

General Antenna Parameters and Design

LEbec:ncal Delay (one direction) l 1.150 ns |

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

The dipole is made of standard semirlgid coaxial cable. The center conductor of the feeding line is diractly connected 10 the
second arm of the dipola. 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 overzll dipole length s stil
according to the Standard

No excessive force must be appéed to the dipole arms, because they might bend or the soidered connections neat the
feedpcint may be damaged,

Additional EUT Data

| Manufactured by SPEAG
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DASYS5 Validation Report for Head TSL

Date: 21.07.2020
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN:1050

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

Medium pursmeters used: { = 2600 MHz; o= 2.01 S/m; ¢, = 37,9; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS2 Configuration:
* Probe: EX3DV4 - SN7349; ConvF(7.54, 7.54, 7.54) @ 2600 MHz; Calibrated: 29.06.2020
« Sensor-Surface: |.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibruted: 27.12.2019
» Phantom: Flat Phantom 5.0 (front); Type: QD 000 P30 AA; Serial: 1001

* DASYS52352.10.4(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 = 120.5 Vim; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 29.4 W/kg

SAR(1 g) = 14.3 W/kg; SAR(10 g) = 6.30 Wikg

Smallest distance from peaks to all points 3 dB below = 8.9 mm

Ratio of SAR at M2 to SAR st M1 = 48.7%

Maximum value of SAR (measured) = 24.3 Wikg

-14.40

-19.20

-24.00

0 dB =243 Wikg = 13.86 dBW/kg
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Impedance Measurement Plot for Head TSL
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Appendix A.10 Dipole Calibration certificate (D5GHzV2 1134

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughaussirasse 43, 8004 Zurich, Switzerland

S Schweizerischer Kalibrierdienst

c Service sulsse d'éalonnage
Servizio svizzero di taratura

S Swiss Calibration Service

Accradied by the Swiss Accredtation Sandce (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Secvice is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Cilent KCTL (Dymstec) Certificate No: DSGHzV2-1134_May20
|[CALIBRATION CERTIFICATE |

Chject D5GHzV2 - SN:1134

Caliiration procacure(s) QA CAL-22.v4
Calibration Procedure for SAR Validation Sources between 3-8 GHz

Casbristion dae May 20, 2020

Thas calibration ceniticate docutnents the traceablity 10 nafional standards, which raallzg the piysicsl units of measurements (51
‘ Tha measurements and the uncerianties with confkience probabiity are given on tha following pagas and ata part of the certificate

All calbraticns have been conducted in the closed laboratory faciity. emérorment tamporation (22 & 35°C and humidity < 70%,

Calration Equipmant used (0S8 TE critical for calbration)
Primary Standards o8 Cal Cate (Cerliticats No.) Scheduled Calibration
| Power moter NRP SN: 104778 01-Ape-20 (No. 217-03100003101) Apr-21
i Power sonsar NAP-Z91 SN: 1032e4 O1-Ape-20 (No. 217-03100) Apr-21
| Power sansar NRP-Z91 SN 103245 01-Apr-20 (No. 217-0310%) Apr-21
i HRalecence 20 4B Atteruator SN BHOGH (20k) 1-Mar20 [No. 217-03106} Apr-21
{ Typa-N mismateh combination 5N: 310832 / 08327 31-Mar-20 (No. 217-03104) Apr-21
Asderence Probe EX3DV4 SN 3506 31-Dec-14 (No, EX3-3503 Dec18) Daoc-20
DAE4 SN0 27-Dec-19 (No. DAE4S-S01 _Dec19) Dac-20
| Secondury Standards 0w Cnock Date (in houss) Schaculed Check
| Power mater E44158 SN: GB3US12475 30-Oct-14 (in house chack Feb-19) In house check: O¢
| Power sensor HP 84814 SN USar282783 O7-0ct-15 (in house check Oct-18) In house check: Oct20
Power sensor MP B4B1A SN MY41082317 07-Cct-15 (in hovss check Oct-18) In house check: Oct-20
RF geneeatar RES SMT-06 SN 100972 15-Jun-15 {In house chack Oct-18) In house chack: Oct-20
| Natwork Analyzer Agllent EBISEA | SN: USS1080477 31-Mar-14 (n house check Oct-19) In heuse check: Oct-20
Nama Function Signaturs
Caltirsted by Jallrey Kateman Laboratory Tectmician / % E s
Approved by Katja Pokovic Tachnical Manages
issued. May 20, 2020

{ This calibration canificals shal not be reproduced sxcegt in 1l withou! written appraval of tha laboeatary
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Calibration Laboratory of L&, S Schwoizerischer Kalibrierdienst
Schmid & Partner i&\jﬁ G Service suisse détaionnage
Engineering AG 2 Servizio svizzero di taraturs
Zeughausstrasse 43, 8004 Zurich, Switzertand N S Swiss Calibration Service
“edyba
Accredited by the Swiss Accreditation Sardce (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilaterai Agreement foe 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) 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 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:
a) 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 dipele
positioned under the fiquid 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 refloned uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.
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Measurement Conditions

DASY system configuration, as far as not given on page 1.
| DASY Version DASYS V52.10.4
' Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom V5.0
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx. dy = 10.0 mm, dz = 10,0 mm Graded Ratio = 1.4 (Z direction)
5200 MHz = 1 MHz
5300 MHz £ 1 MHz
Frequency 5600 MHz £ 1 MHz
5600 MHz £ 1 MMz
5800 MHz £ 1 MHz

Head TSL parameters at 5200 MHz

The following parameters and calculations were applied.

| Temperature Permittivity Conductivity
| Nominal Head TSL parameters 220°C 3.0 4.66 mhoim
Measured Head TSL parameters (220402)"C 354£6% | 4.40mhaim 286 %
Head TSL temperature change during test <05°C — -
SAR result with Head TSL at 5200 MHz
SAR averaged over 1 cm’ (1 g) of Head TSL Congition
SAR measured 100 mW input power 7.93 Wikg
SAR for nominal Head TSL parameters normalized to 1W 79.0 Wikg £ 19.9 % (k=2)
SAR averaged over 10 om? (10 g) of Head TSL candiion
SAR measured 100 mW input power 225 Wikg
SAR for nominal Head TSL parametsrs normalized to 1W 22,4 Wikg £ 19.5 % (k=2)
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Head TSL parameters at 5300 MHz

The following parameters and caicufations were applied.

Temperature Parmittivity Conductivity
Nominal Head TSL parameters 220°C 359 4.76 mha/m
Measured Head TSL parameters (220£02)°C 353+8% 4.80 mho/m £ 6 %
Head TSL temperature change during test <Q05°C —_ —
SAR result with Head TSL at 5300 MHz
SAR averaged over 1 cm’ (1 g} of Head TSL Condition
SAR measured 100 mW input power 8.26 Wikg

SAR for nominal Head TSL paramelters

normalized (o 1W

82.3 Wikg £ 19,9 % (k=2)

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

condition

SAR measured

100 mW input power

2.34 Wikg

SAR for neeinal Head TSL parameters

normalized to 1W

23.2 Wikg £ 19.5 % (k=2)

Head TSL parameters at 5500 MHz

The following parameters and calculations were applied

Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 3586 4,96 mho/m

Measured Head TSL parameters {220202)°C 3506% 480 mho'm £ 6 %

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

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

SAR measured 100 mW input power 8.64 Whg

SAR for nominal Head TSL parameters normalized to W 86.0 Wikg +19.9 % (k=2)

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

SAR measured | 100 mW input power 243 Wikg

SAR for nominal Head TSL parameters L normalized to 1W 242 Wikg £ 19.5 % (k=2)
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Head TSL parameters at 5600 MHz

The following parameters and calcutations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 355 5.07 mhao/m
Measured Head TSL parameters (220202)°C 348+6% 490 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 §.46 Wikg
SAR for nominal Head TSL parameters normalized to 1W 84,1 Wikg £ 19.9 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 100 mW input power 2,40 Wikg
[ SAR for nominal Haad TSL paramelers nomalized 1o 1W 23.8 Wikg £19.5 % (k=2)
Head TSL parameters at 5800 MHz
The following parameters and calculations were applied,
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 35.3 5.27 mhao/m
Measured Head TSL parameters (220202)"C 345+6% 51T mhoim+ 86 %
Head TSL temperature change during test <05*C - -
SAR result with Head TSL at 5800 MHz
SAR averaged over 1 cm® (1 g) of Head TSL Candition
SAR measured 100 mW Input power 8,20 Wikg
—
SAR for nominal Head TSL parameters normalized 1o 1W 81.5 Wikg + 19.9 % (k=2) ]
SAR averaged over 10 cm’ (10 g) of Head TSL condition
SAR measured 100 mW input power 229 Wkg
SAR for nominal Head TSL parameters normalized to 1W 22,7 Wikg £ 19.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 5200 MHz

Impedance, transformed 10 feed point 468 -98K2
Return Loss -20.1dB

Antenna Parameters with Head TSL at 5300 MHz

Impedance, transtormed to feed point 4850-78)

Retumn Loss -22108

Antenna Parameters with Head TSL at 5500 MHz

Impedance, Iransformed to feed poimnt 5120Q-40
Retumn Loss -27.84dB

Antenna Parameters with Head TSL at 5600 MHz

Impedance, fransformed to feed point 8370-31))
Retumn Loss -26.6 0B

Antenna Parameters with Head TSL at 5800 MHz

Impedancs, transformed 10 feed point S410-37|Q
Retumn Loss 254d8

General Antenna Parameters and Design

Electrical Delay (one direction) [ 1.203 ns

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

The dipole i3 made of standard semingid coaxial cable. The center conductor of the feeding line is directly conpected to the
second arm of the dipole. The antenna is therefore short-clrcuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order 1o improve matching when lcaded according to the pesition as explained in the
‘Measurement Conditions® paragraph. The SAR data are not affected by Ihis 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

| Manutactured by | SPEAG |

Cartificate No: DSGH2V2-1134_May20 Page ol g

This test report shall not be reproduced, except in full, without the written approval
KCTL-TIA002-004/3 KP20-04639


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

65, Silrsvgl!_YeLTg%.ng-gu, Report No.:
Suwon-si, Gyeonggi-do, 16677, Korea KR20-SPF0041-A
TEL: 82-31-285-0894 FAX: 82-505-299-8311 Page (286) of (321)

www.kctl.co.kr

DASYS Validation Report for Head TSL

Date: 20.05.2020
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole D5GHzV2; Type: DSGHzV2; Serial: DSGHzV2 - SN:1134

Communication System: UID 0 - CW: Frequency: 5200 MHz, Frequency: 5300 MHz, Frequency: 5500
MHz, Frequency: 5600 MHz, Frequency: 5800 MHz

Medium parameters used: f= 5200 MHz: o = 4.49 S/m; & = 35.4; p = 1000 kg/m’ ,
Medium parameters used: £'= 3300 MHz; 6 = 4.60 S/m; & = 35.3; p= 1000 kg/m’,
Medium parameters used: f= 5500 MHz; o = 4.80 $/m; & = 35.0; p = 1000 kg/m’ .
Medium parameters used: = 5600 MHz: 0 = 4,90 S/m; & = 34.8: p = 1000 kg/m* ,
Medium parameters used: = 5800 MHz ¢ =5.11 Sv'm. €= 34.5; p = 1000 kg/m’

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

DASYS52 Configuration:

* Probe: EX3DV4 - SN3503; ConvF(5.8, 5.8, 5.8) @ 5200 MHz, ConvF(5.49, 5.49, 5.49) (@ 5300
MHz, ConvF(5.25, 5.25, 5.25) (@ 5500 MHz, ConvF(5.1, 5.1, 5.1) @ 5600 MHz, ConvF(5.01. 5.01.
5.01) (@ 5800 MHz; Calibrated: 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
« DASYS2 52.10.4(1527);: SEMCAD X 14.6.14(7483)

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

Reference Value = 76,98 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 28.4 Wikg

SAR(1 g) = 7.93 W/kg: SAR(10 g) = 2.25 W/kg

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

Ratio of SAR at M2 to SAR at M1 = 68.9%

Maximum value of SAR (measured) = 17.8 Wikg

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

Reference Value = 78.24 V/m; Power Drift = -0,03 dB

Peak SAR (extrapolated) = 29.7 Wikg

SAR(1 g) = 8.26 W/kg; SAR(10 g) = 2.34 Wikg

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

Ratio of SAR at M2 to SAR ut M1 = 68.8%

Maximum value of SAR (measured) = 18.6 Wikg
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Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Mecasurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 77.84 V/m: Power Drift = -0.00 dB

Peak SAR (extrapolated) = 33.6 Wikg

SAR(1 g) = 8.64 W/kg: SAR(10 g) = 2.43 Wikg

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

Ratio of SAR at M2 to SAR at M1 =66.2%

Maximum value of SAR (measured) = 20.0 Wke

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

Reference Value = 77.98 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 31.8 Wikg

SAR(1 g) = 8.46 W/kg: SAR(10 g) = 2.4 W/kg

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

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

Maximum value of SAR (measured) = 19.8 Wikg

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

Reference Value = 75.71 V/m; Power Drift = -0.00 dB

Peak SAR (extrapolated) = 33.0 W/kg

SAR(] g) = 8.20 W/kg: SAR(10 g) = 2.29 W/kg

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

Ratio of SAR at M2 to SAR at M1 = 65.1%

Maximum value of SAR (measured) = 19.5 Wiy

dB

-5.00

-10.00
-15.00
-20.00

-25.00

0dB =20.0 W/kg = 13.01 dBW/kg

Cenificate No: DS5GHz2V2-1134_May20 Page 8of 9

This test report shall not be reproduced, except in full, without the written approval
KCTL-TIA002-004/3 KP20-04639



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

KCTL Inc. _
65, Sinwon-ro, Yeon Report No.:
) -ro, gtong-gu,
Suwon-si, Gyeonggi-do, 16677, Korea KR20-SPF0041-A
TEL: 82-31-285-0894 FAX: 82-505-299-8311 Page (288) of (321)

www.kctl.co.kr

Impedance Measurement Plot for Head TSL
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Appendix A.11 Justification for Extended SAR Dipole Calibrations

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

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

750 MNHz
. Date of Return Loss o Impedance
Dipole Antenna| Head/Body Measurement (dB) A% Q) AQ
2019-04-25 -26.8 54.8
D750V3 Head 12.9 2.7
SN 1096 2020-09-14 -23.3 52.1

| Mtive Chliaoe 3 3eeponce 1 Denda 4 Mnrdiess  § ety Sele

Ly My

< Figure 1. Measurement result of Head Return Loss> < Figure 2. Measurement result of Head Impedance>

c) Extrapolated peak SAR: within 15% of that reported in the calibration data

Dipole Antenna | Head/Body MeaDsaut?e(r?r]:ent extrapolated peak SAR (W/kg) A%
2019-04-25 12.44 -

2020-09-14 11.84 4.82

e Head 2020-09-15 11.96 3.86

2020-09-16 11.44 -8.04

2020-09-17 11.88 -4.50
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Appendix B. SAR Tissue Specification

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

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

DGBE: 99 % Di(ethylene glycol) butyl ether, [2-(2-butoxyethoxy) ethanol]
Triton X-100(ultra-pure): Polyethylene glycol mono[4-(1,1,3,3-tetramethybutyl)phenyl] ether
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Appendix C. Downlink LTE CA RF Conducted Power

C.1 LTE Downlink Carrier Aggregation

The tables below show the supported frequency bands of the device for DL Inter-band and DL Intra-
band combinations.

Power measurements were performed on the channel with the highest maximum output power from
Tune-up Procedure.

In applying the power measurement procedures of KDB 941225 D0O5A for DL CA to qualify for UL
SAR test exclusion, power measurement is required only for the subset in each row with the largest
combination of frequency bands and CCs

Index 2CC Restriction %/Ioegsplliiiriogj{)ee?sg
2CC #1 CA_2C N/A No
2CC #2 CA_2A-2A N/A 3CC#1
2CC #3 CA_2A-4A N/A 3CC #1
2CC #4 CA_2A-5A N/A 3CC #2
2CC #5 CA_2A-7A N/A 3CC #10
2CC #6 CA_2A-12A N/A 3CC#3
2CC #7 CA_2A-13A N/A 3CC #4
2CC #8 CA_2A-29A 29A SCC Only 3CC #5
2CC #9 CA_2A-66A N/A 3CC #6

2CC #10 CA_2A-71A N/A 3CC #7
2CC #11 CA_4A-4A N/A 3CC #8
2CC #12 CA_4A-5A N/A 3CC#9
2CC #13 CA_4A-TA N/A 3CC #10
2CC #14 CA_4A-12A N/A 3CC #11
2CC #15 CA_4A-13A N/A 3CC #12
2CC #16 CA_4A-7T1A N/A 3CC #13
2CC #17 CA_5A-7A N/A No

2CC #18 CA_5A-66A N/A 3CC #14
2CC #19 CA_7A-7A N/A 3CC #15
2CC #20 CA_7A-12A N/A 3CC #16
2CC #21 CA_7A-66A N/A 3CC #17
2CC #22 CA_7C N/A 3CC #18
2CC #23 CA_12A-66A N/A 3CC #19
2CC #24 CA_13A-66A N/A 3CC #20
2CC #25 CA_25A-25A N/A No

2CC #26 CA_41C N/A No

2CC #27 CA _66A-29A 29A SCC Only 3CC #21
2CC #28 CA_66A-66A N/A 3CC #22
2CC #29 CA_66A-71A N/A 3CC #23
2CC #30 CA_66B N/A 3CC #24
2CC #31 CA_66C N/A 3CC #25
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Completely Covered by

Index 3CC Restriction Measurement Superset
3CC#1 CA 2A-2A-4A N/A No
3CC #2 CA_2A-2A-5A N/A No
3CC #3 CA 2A-2A-12A N/A No
3CC #4 CA 2A-2A-13A N/A No
3CC #5 CA_2A-2A-29A 29A SCC Only No
3CC #6 CA_2A-2A-66A N/A No
3CC #7 CA_2A-2A-71A N/A No
3CC #8 CA_2A-4A-4A N/A No
3CC #9 CA_2A-4A-5A N/A No

3CC #10 CA 2A-4A-TA N/A No
3CC #11 CA_2A-4A-12A N/A No
3CC #12 CA 2A-4A-13A N/A No
3CC #13 CA 2A-4A-T1A N/A No
3CC #14 CA _2A-5A-66A N/A No
3CC #15 CA 2A-7TA-7TA N/A No
3CC #16 CA_2A-7TA-12A N/A No
3CC #17 CA _2A-7A-66A N/A No
3CC #18 CA 2A-7C N/A No
3CC #19 CA 2A-12A-66A N/A No
3CC #20 CA 2A-13A-66A N/A No
3CC #21 CA 2A-29A-66A 29A SCC Only No
3CC #22 CA 2A-66A-66A N/A No
3CC #23 CA 2A-66A-71A N/A No
3CC #24 CA 2A-66B N/A No
3CC #25 CA 2A-66C N/A No
3CC #26 CA_4A-4A-5A N/A No
3CC #27 CA_4A-4A-7A N/A No
3CC #28 CA_4A-4A-12A N/A No
3CC #29 CA 4A-4A-13A N/A No
3CC #30 CA _4A-4A-T1A N/A No
3CC #31 CA_4A-7TA-TA N/A No
3CC #32 CA_4A-7TA-12A N/A No
3CC #33 CA _4A-7C N/A No
3CC #34 CA 5A-66A-66A N/A No
3CC #35 CA 5A-66B N/A No
3CC #36 CA 5A-66C N/A No
3CC #37 CA 7A-66A-66A N/A No
3CC #38 CA_12A-66A-66A N/A No
3CC #39 CA_13A-66A-66A N/A No
3CC #40 CA 13A-66B N/A No
3CC #41 CA _13A-66C N/A No
3CC #42 CA _66A-66C N/A No
3CC #43 CA_66A-66A-71A N/A No

Note: Only yellow highlight cells need power measurement according to LTE DL CA SAR test
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Exclusion in TCB workshop (April 2018).

In applying the power measurement procedures of KDB 941225 DO5A for DL CA to qualify for UL
SAR test exclusion, power measurement is required only for the CA configuration with the largest
aggregated DL CA BW in each frequency band, independently for contiguous and non-contiguous
CA; however, if the same frequency band is used for both contiguous and non-contiguous CA,
power measurement was performed using the configuration with the largest aggregated BW and
maximum output power among contiguous and non-contiguous CA.
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C.2 Downlink Carrier Aggregation RF Conducted Powers

C.2.1 LTE Band 2 as PCC

PCC SCC1 SCC 2 Power
Combination| BW (UL) (UL) | (UL) (DL) BW (DL) BW (DL) [LTE Tx. Powen LTE Single
WL | Fre OL) | Fre OL) | Fre (DL) | Freq. | With DL CA | Carrier Tx
Band | gy | cn 9| Mod.| RB | RB | o @ [Band | 1wy | ch & |Band| 1 | ch % "Enabled Power
[Mz] Size | Offset [HHz] [MHz] [MHz] (dBm) (dBm)
cazc | 05| 20 |19100|19000 |QPsk| 1 | 99 | 1100 | 19800 [ = | 20 | 902 |19602 N/A 23.97 24.09
CA2A2A- | LTE | 55 11910019000 [QPsk| 1 | 99 | 1100 | 10800 | YTE | 20 | 700 |19400| 1B | 20 |2175 |21325]  23.90 24.09
4A B2 B2 B4
CA2A2A- | LTE | 55 11910019000 [QPsk| 1 | 99 | 1100 | 19800 | YTE | 20 | 700 |19400| “TE | 10 |2525|ss15|  24.01 24.09
5A B2 B2 B5
CA 2A2A- | LTE LTE LTE
o o | 20 |19100{19000 |QPsk| 1 | 99 | 1100 19800 | T | 20 | 700 |1940.0| LT | 10 |s005 [7375| 2397 24.09
CA 2A2A- | LTE LTE LTE
" o | 20 |19100|19000|QPsk| 1 | 99 | 1100 19800 | J% | 20 | 700 |19400| FI | 10 |5230 (7510 2392 24.09
CA 2A2A- | LTE LTE LTE
" oo | 20 |19100|19000|QPsk| 1 | 99 | 1100 | 19800 | 'TF | 20 | 700 |19400 | LT | 10 |o7as|7225| 2397 24.09
CA 2A2A- | LTE LTE LTE
o o | 20 |19100{19000 |QPsk| 1 | 99 | 1100 |19800 | G5 | 20 | 700 |1940.0 | LTE | 20 |e6786[21450]  23.97 24.09
CA 2A2A- | LTE LTE LTE
N o | 20 |19100|19000|QPsk| 1 | 99 | 1100 | 19800 | 'JF | 20 | 700 |19400| LTE | 20 |e8761|63a5| 2394 24.09
CAZAAA-| LTE | 20 | 1920019000 [QPsK| 1 | 99 | 1100 | 19800 | T | 20 | 2050 |21200( §F | 20 | 2300 [p1450  24.07 24.09
CAZAAA| LTE | 20 | 1920019000 [QPsk| 1 | 99 | 1100 | 10800 | UF | 20 | 2175 |21325| UF | 10 | 2525 |ssLs| 23.93 24.09
CAZAAA 1 L5 | 20 |19100 (19000 |QPsKk| 1 | 99 | 1100 | 19800 | G5 | 20 | 2175 |21325| T | 20 | 3100 [26550]  24.05 24.09
CA 2A4A- | LTE LTE LTE
" oo | 20 |19100|19000|QPsk| 1 | 99 | 1100 | 19800 | 'IF | 20 | 2175 |21325( LT° | 10 | 5005 |7375| 2394 24.09
CA 2A4A- | LTE LTE LTE
" oo | 20 |19100|19000|QPsk| 1 | 99 |1100 | 19800 | 'IF | 20 | 2175 |21325| LTS | 10 |s230 |7510| 2398 24.09
CA 2A4A- | LTE LTE LTE
o o | 20 |19100{19000 |QPsk| 1 | 99 | 1100 |19800 | TF | 20 | 2175 |21325| LTT | 20 |es761[6345|  24.06 24.09
CA 2ABA- | LTE LTE LTE
o o | 20 |19100|19000|QPsk| 1 | 99 | 1100 | 19800 | 'IF | 10 | 2525 | 8815 | LIE | 20 |e6786[21450] 2407 24.09
CA—;’;’”’ s | 20 |19100|19000|QPsk| 1 | 99 | 1100 | 19800 | T | 20 | 3100 | 26550 "ELE 20 | 2850 [2630.0]  24.00 24.09
CA 2A7A- | LTE LTE LTE
o > | 20 |19100{19000 |QPsk| 1 | 99 | 1100 19800 | 5= | 20 | 3100 |2655.0 | 15 | 10 |s005 [7375|  24.07 24.09
CA 2A7A- | LTE LTE LTE
o o5 | 20 |19100|19000|QPsk| 1 | 99 | 1100 |19800 | 'JF | 20 | 3100 |26550| LIE | 20 |66786[21450] 2401 24.09
cazarc | U5 | 20 |1910019000 [QPsk| 1 | 99 | 1100 | 19800 | JF | 20 | 3100 [26550| 1| 20 |2002 [26352 2403 24.09
CA 2A12A-| LTE LTE LTE
o oy | 20 |19100{19000 [QPsk| 1 | 99 | 1100 19800 | 575 | 10 | 5095 | 7375 | HIE | 20 |ee78sfo14s0] 2397 24.09
CA 2A-13A-| LTE LTE LTE
o o5 | 20 |19100|19000|QPsk| 1 | 99 | 1100 |19800 | LTS | 10 | 5230 | 7510 | LI | 20 |66786[21450] 2391 24.09
CA 2A29A-| LTE LTE LTE
o o> | 20 |19100|19000|QPsk| 1 | 99 | 1100 | 19800 | J7° | 10 | o715 | 7225 | LIE | 20 |e6786[21450] 2396 24.09
CA_2A66A-| LTE LTE LTE
o oo | 20 |19100{19000|QPsk| 1 | 99 | 1100 19800 | LT | 20 |e6786|2145.0| LIE | 20 |66536[21200]  24.02 24.09
CA_2A66A-| LTE LTE LTE
AN b | 20 |19100|19000|QPsk| 1 | 99 | 1100 | 19800 | LTE | 20 |e678s| 21450 LTE | 20 |e8761|6345| 2406 24.09
ca2a668| 5> | 20 |19100{19000(QPsk| 1 | 99 | 1100 |19800 | LTE | 15 |e6786|21450| LI | 5 |66873[21537]  24.01 24.09
caaaeec| 0= | 20 [19100|19000 |QPsk| 1 | 99 | 1100 | 19800 | EIE | 20 |66786|21450 | LT | 20 |66588[21252  24.00 24.09
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C.2.2 LTE Band 4 as PCC
PCC scc1 SCC 2 Power
Combination| B0 (uL) L | (U (DL) = (DL) = (DL) [-TETx. Powen LTE Single
(UL) | Fre (DL Fre (DL Fre (DL) | Fre with DL CA Carrier Tx
Band | g | ch 9| Mod.| RB | RB | o 4 [Band | 1wr | ch 9 |Band| 1 | ch %1 "Enabled Power
M) Size | Offset [itz] [Utz] W] | (dBm) (dBm)
CA2A2A- | LTE | 54 150175 | 17325 |[oPsk| 1 | 99 | 2175 | 21325 | YTE | 20 | 900 |1960.0| T | 20 | 700 |1940.0]  24.29 24.48
4A B4 B2 B2
CAZAAA 1 LTE | 20 | 20050 17200 |QPsk| 1 | 99 | 2050 | 21200 | 7 | 20 | 2300 |21450 | 1% | 20 | 900 [19600]  24.18 24.20
CA—§:’4A’ LBT4E 20 |20175|17325 |oPsk| 1 | 99 | 2175 | 21325 LBTZE 20 | 900 |1960.0 "BTSE 10 | 2525 |881.5| 24.42 24.48
CAZAAA| LTE | 20 | 2017517325 |QPsk| 1 | 99 | 2175 | 21325 | U= | 20 | 900 |19600| G5 | 20 | 3100 [2655.0  24.29 24.48
CA 2A4A- | LTE LTE LTE
o o | 20 |20175|17325 |Qpsk| 1 | 99 | 2175 | 21325 | G5 | 20 | 900 |1960.0| 15 | 10 |s005 [7375|  24.33 24.48
CA 2A4A- | LTE LTE LTE
o e | 20 |20175|17325 |QPsk| 1 | 99 | 2175 | 21325 | U= | 20 | 900 |19600 | JTC | 10 | 5230 [7510| 2442 24.48
CA 2A4A- | LTE LTE LTE
N e | 20 |20175|17325|QPsk| 1 | 99 | 2175 | 21325 | 'JF | 20 | 900 |1960.0 | LTE | 20 |e8761|6345| 2433 24.48
CAAAA| LTE | 20 | 2005017200 [QPsk| 1 | 99 | 200 | 21200 | T | 20 | 2300 |21450| GF | 10 | 2525 |ss15| 2413 24.20
CADMAA ] LTE | 20 | 20050 17200 |QPsk| 1 | 99 | 2050 | 21200 | G | 20 | 2300 |21450 | 'JF | 20 | 3100 [26550]  24.01 24.20
CA 4A4A- | LTE LTE LTE
o s | 20 | 2005017200 @Psk| 1 | 99 | 2050 | 21200 | 'TF | 20 | 2300 |2145.0 | 5 | 10 | 5005 |7375| 2418 24.20
CA_4A4A- | LTE LTE LTE
. oe | 20 | 2005017200 @Psk| 1 | 99 | 2050 | 21200 | 'IF | 20 | 2300 |2145.0 | LTS | 10 |s230 [7510| 243 24.20
CA 4A4A- | LTE LTE LTE
N o | 20 |20050 (17200 |QPsk| 1 | 99 | 2050 | 21200 | G5 | 20 | 2300 |21450 | & | 20 |es761[6345|  24.05 24.20
CADMTA L L5 | 20 |20175 | 17325 |QPsk| 1 | 99 | 2175 | 21325 | G | 20 | 3100 |2655.0 | 'I% | 20 | 2850 [26300] 2445 24.48
CA 4ATA- | LTE LTE LTE
. or | 20 |20175|17325|QpPsk| 1 | 99 | 2175 | 21325 | JF | 20 | 3100|2650 | 15 | 10 | 5095|7375 2432 24.48
casatc | UF | 20 |20175 (17325 [Qpsk| 1 | 99 | 2175 | 21325 | UF | 20 | 3100 26550 | U5 | 20 | 2002 [2635.2)  24.29 24.48
C.2.3 LTE Band 5 PCC
pCC scc1 scc2 Power
ICombination| BW (uL) (UL | (uL) (DL) BW (DL) o (DL) LTE.Tx. Power LTE §|ngle
L) | Fr (DL, Fr (DL, Fra (DL) | Fr, with DL CA | Carrier Tx
Band |y | ch b || ol | BB || @ | Gy 9 |Band | | en, | o [Band) e [ eh | o | Enabled Power
[l Size | Offset ] [z M | o) (aba)
CA_5A-7A LBTSE 10 |20525| 8365 |QPSK| 1 | 25 | 2525 | 8815 | - | 20 | 3100 | 26550 N/A 2419 24.24
CA2A2A- | LTE |1 150525 | 83655 |QPsk| 1 | 25 | 2525 | 8815 | “JE | 20 | 900 |1060.0| TE | 20 | 700 |19400|  24.12 24.24
5A B5 B2 B2
CA2A4A- | LTE | 14 | 50505 | 8365 [QPsk| 1 | 25 | 2525 | 8815 | WTE | 20 | 900 |19600| IE | 20 |2175 |21325]  24.13 24.24
5A B5 B2 B4
CA 2ABA- | LTE LTE LTE
o oo | 10 |20525| 8365 [QPsk| 1 | 25 | 2525 | 8815 | U= | 20 | 900 [19600| LI | 20 [e6786[o1450]  24.05 24.24
CAAAAA- | LTE | 1 | 20525 | 83655 |QPsk| 1 | 25 | 2525 | 8815 | WJE | 20 | 2050 |21200| YT | 20 | 2300 |2145.0]  24.11 24.24
5A B5 B4 B4
CA _BA66A-| LTE LTE LTE
N e | 10 |20525| 8365 |QPsk| 1 | 25 | 2525 | 8815 | LTC | 20 |e6786|2145.0 | LIt | 20 |66536[21200]  24.19 24.24
casa668| - | 10 |20525( 8365 |QPsK| 1 | 25 | 2525 | 8815 | LIE | 15 |66786|21450| pic | 5 |66873[21537]  24.18 24.24
CA_5A-66C LBTSE 10 |20525| 8365 |Qpsk| 1 | 25 | 2525 | 8815 EEE 20 | 66786 | 2145.0 'ég'é 20 |e6588[2125.2  24.13 24.24
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C.2.4 LTE Ban PCC
PCC scc1 SCC 2 Power
—— uL DL DL pL) [LTE Tx. Power| LTE Single
Sombigaiiog BW | wy | & o |y |y | oY BW | oy | oY BW | o) | {28 "with DL CA | Carrier Tx
Band |y | ch 9| Mod.| RB | RB | o 4 [Band | 1wr | ch 9 |Band| | ch %1 "Enabled Power
[Nig] Size | Offset [Mz] [MHz] [Wiz] (dBm) (dBm)
casATA | 05 | 20 |21100|25350 |QPsk| 1 | 99 | 3100 [ 26550 | E | 10 | 2525 | 8815 N/A 22,53 22.68
CAZRAA 1 LB | 20 |21100| 25350 |QPsk| 1 | 99 | 3100 | 26550 | G | 20 | 900 |1960.0 | 'IF | 20 | 2175 21325 2248 22.68
CAZATA-| LTE | 20 | 2110025350 [QPsk| 1 | 99 | 3100 | 26550 | JF | 20 | 2850 |26300( | 20 | 900 19600 2260 22.68
CA 2A7A- | LTE LTE LTE
" - | 20 |21100|25350|QPsk| 1 | 99 | 3100|2650 | 'I5 | 20 | 900 |1960.0( LT° | 10 | 5005 |7375| 2249 22.68
CA 2A7A- | LTE LTE LTE
o = | 20 |21200|25350 |QPsk| 1 | 99 | 3100 | 26550 | 5> | 20 | 900 |1960.0| LIE | 20 |e6786[21450] 2259 22.68
caza7c | U5 | 20 |21100|25350 [Qpsk| 1 | 99 | 3100 | 26550 | 5 | 20 | 2002 [2635.2| 0| 20 | 900 [19600 2254 22.68
CAMAA| LTE | 20 | 2110025350 |QPsk| 1 | 99 | 3100 | 26550 | T | 20 | 2050 |21200| G5 | 20 | 2300 [p1450 2255 22.68
CANTA | LTE | 20 | 2120025350 |QPsK| 1 | 99 | 3100 [ 26550 | & | 20 | 2850 |26300| Gr | 20 | 2175 21325 22561 22.68
CA 4ATA- | LTE LTE LTE
o o= | 20 |21200( 25350 |QPsk| 1 | 99 | 3100 | 26550 | G° | 20 | 2175 |21325| [1C | 10 | 5005 [7375| 2252 22.68
casatc | U5 | 20 |21100 (25350 [QPsk| 1 | 99 | 3100 | 26550 | U= | 20 | 2002 26352 | 'JF | 20 | 2175 21325 2260 22.68
CA_7A66A-| LTE LTE LTE
" o | 20 |21100|25350|QPsK| 1 | 99 | 3100 | 26550 | LT | 20 |e6786|2145.0 | LIC | 20 |66536[21200] 2254 22.68
2 LTE Band 12 as PCC
pCC scc 1 scc2 Power
—— UL DL DL pL) [LTE Tx. Power| LTE Single
egbigaicy BW | L) | o) W | Wy | gy | oY BW | o) | o) BW | oL) | ‘e ["with DL CA | Garrier Tx
Band [ Ch d. | Mod. RB RB Ch d- | Band (kg | ch 9. | Band (] | ch q. Enabled Power
[Ni] Size | Offset [Mz] [MHz] [Wiz] (dBm) (dBm)
CA 2A2A- | LTE LTE LTE
" L | 10 23005 | 7075 [QPsk| 1 | 25 | 5095 | 7375 | G | 20 | 900 [19600| UE | 20 | 700 19400 2442 24.45
CA 2A4A- | LTE LTE LTE
o L7 | 10 |23005| 7075 |QPsk| 1 | 25 |s5005 | 7375 | % | 20 | 900 [19600| T | 20 | 2175 1325|2427 24.45
CA 2A7A- | LTE LTE LTE
o L7 | 10 |23005| 7075 |QPsk| 1 | 25 |s5005 | 7375 | I | 20 | 900 |19600| U5 | 20 | 3100 6550|2433 24.45
CA 2A12A-| LTE LTE LTE
o L | 10 |23005| 7075 [QPsk| 1 | 25 | 5095 | 7375 | G | 20 | 900 |19600| 5IE | 20 [e6786[2145.0  24.32 24.45
CA_4A4A- | LTE LTE LTE
N L' | 10 |23005| 7075 [QPsk| 1 | 25 | 5095 | 7375 | OF | 20 | 2080 |21200| 'UF | 20 |2300 21450  24.37 24.45
CA 4ATA- | LTE LTE LTE
o L™ | 10 |23005| 7075 |QPsk| 1 | 25 |s5005 | 7375 | 0 | 20 | 2175 |21325| U5 | 20 | 3100 2655.0| 2439 24.45
CA_12A-66A] LTE LTE LTE
o L | 10 |23005| 7075 [QPsk| 1 | 25 | 5095 | 7375 | it | 20 |66786|21450 | ot | 20 |e6536[2120.0(  24.28 24.45
2.6 LTE Band 13 as PCC
PCC sCcC1 SCC 2 Power
P uL DL DL pL) [LTE Tx. Power| LTE Single
Sobigatiog Bw | wy | & o |y |y | 8D BW | oy | &Y BW | o) | {28 with DL CA | Carrier Tx
Band [ Ch d- | Mod. RB RB Ch d- | Band g | ch 4. | Band (#g | Ch q. Enabled Power
[z Size | Offset 2] [iz] Ml | (dBm) (dBm)
CA 2A2A- | LTE LTE LTE
" LS| 10 |23230| 7820 [QPsk| 1 | 49 | 5230 | 7510 | ' | 20 | 900 19600 U | 20 | 700 ho40.0f  23.96 24.11
CA 2A4A- | LTE LTE LTE
" e | 10 |23230| 7820 [QPsk| 1 | 49 | 5230 | 7510 | GE | 20 | 900 |1960.0| UF | 20 |2175 21325  24.03 24.11
CA 2A13A-| LTE LTE LTE
o LS| 10 |23230| 7820 [QPsk| 1 | 49 | 5230 | 7510 | o | 20 | 900 |1960.0| pit | 20 |e6786[2145.0(  23.93 24.11
CA_4A4A- | LTE LTE LTE
. LS| 10 |23230| 7820 |QPsk| 1 | 49 |s230 | 7510 | 55| 20 | 2080 [21200| UF | 20 |2300 21450 2391 24.11
CA_13A66A] LTE LTE LTE
o e | 10 |23230| 7820 [QPsk| 1 | 49 | 5230 | 7510 | it | 20 |66786|21450 | SIE | 20 |e6536[2120.0(  23.97 24.11
ca_13a-668| L1° | 10 23230 | 7820 |QPSK| 1 | 49 | 5230 | 7510 | it | 15 |66786|21450| gic | 5 [e6873[21537  24.02 24.11
ca_13a66c| L5 | 10 |23230| 7820 [QPSK| 1 | 49 | 5230 | 7510 | it | 20 |66786[21450 | oit | 20 |eese8[2125.2f  23.99 24.11
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C.2.7 LTE Band 25 as PCC

PCC scc1 SCC 2 Power
—_— uL DL DL pL) [LTE Tx. Power| LTE Single
Sombigatiol BW | wy | & o |y |y | oY BW | oy | oY BW | o) | {28 "with DL CA | Carrier Tx
Band |y | ch 9| Mod.| RB | RB | o 4 [Band | 1wr | ch 9 |Band| | ch %1 "Enabled Power
[Nig] Size | Offset [Mz] [MHz] [Wiz] (dBm) (dBm)
cA_25A-25A LT° | 20 |26590 | 19050 [QPsK| 1 | 99 | 8590 [ 19850 | ETE | 20 | 8140 |19400 N/A 24.38 24.42
C.2.8 LTE Band 41 as PCC
PCC scc1 SCC 2 Power
I UL DL DL pL) [LTE Tx. Power| LTE Single
Combination BW | wu lgre) (UL) | (UL) (oL F(re) BW | (DL Igre) BW | (DL Igre) with DL CA | Carrier Tx
Band (] Ch d. | Mod. | RB RB Ch d- | Band [ | Ch d- | Band (W] | Ch q. Enabled Power
[l Size | Offset k2] ] M | e (aom
ca4ic | 15| 20 [41490| 26800 [QPSK| 1 | 99 |41490| 26800 | STE | 20 |41202 | 2660.2 N/A 23.65 23.76
C.29 LTE Band 66 as PCC
PCC scc1 SCC 2 Power
I UL DL DL pL) [LTE Tx. Power| LTE Single
Combination BW | wu lgre) (UL) | (UL) (oL F(re) BW | (DL Igre) BW | (DL Igre) with DL CA | Carrier Tx
Band |y | ch 9| Mod.| RB | RB | 94 |Band | Lt | ch % |Band| 1y | ch %1 “Enabled Power
[l Size | Offset [ikz] [he] M | am) (abm)
CA 2A2A- | LTE LTE LTE
o bt | 20 13232217450 [QPsK| 1 | 49 |e6786| 21450 | U= | 20 | 900 19600 TF | 20 | 700 [1940.0f  24.49 2456
CA_2A5A- | LTE LTE LTE
o Lic | 20 13232217450 [QPsk| 1 | 49 |e6786| 21450 | U= | 20 | 900 |19600| JF | 10 |2525 [8815| 24.40 2456
CA 2A7A- | LTE LTE LTE
o LIS | 20 [132322| 17450 [QPsk| 1 | 49 |e6786| 21450 | U= | 20 | 900 |1960.0| JF | 20 |3100 26550  24.36 2456
CA 2A12A-| LTE LTE LTE
o LIS | 20 [132322| 17450 |QPsk| 1 | 49 |e6786| 21450 | T | 20 | 900 19600 51° | 10 |5005 [737.5|  24.39 2456
CA 2A-13A-| LTE LTE LTE
o Lo | 20 132322 17450 [QPsk| 1 | 49 |e6786| 21450 | U= | 20 | 900 19600 51t | 10 |5230 [7510( 2439 2456
CA 2A29A-| LTE LTE LTE
o Lo | 20 132322 17450 [QPsk| 1 | 49 |e6786| 21450 | U= | 20 | 900 19600 | pIE | 10 |o715 |7225| 2437 2456
CA_2A66A-| LTE LTE LTE
o LIS | 20 |[132322| 17450 |QPsK| 1 | 49 |e6786 | 21450 | EIE | 20 |66536|21200| TE | 20 | 900 [1960.0f 2441 24.56
CA_2A66A-| LTE LTE LTE
AN b | 20 132322 17450 [QPsK| 1 | 49 |e6786| 21450 | 5= | 20 | 900 |19600| 51T | 20 [es761|6345| 2452 2456
CA_2A-668 E{Sg 15 [132047| 17175 |Qpsk| 1 | 36 |e6511]| 21175 EEE 5 |66604|21268| L5 | 20 | 900 [19600 2442 24.42
CA_2A66C| LIS | 20 13232217450 |QPSK| 1 | 49 |66786| 21450 | LIt | 20 |e6ses|21252| 1> | 20 | 900 [19600]  24.36 2456
CA 5A66A-| LTE LTE LTE
o L | 20 [132322| 17450 |QPsk| 1 | 49 |e6786| 21450 | LIE | 20 |e6536|21200 | a5 | 10 | 2525 |8815| 2449 24.56
CA_5A-668B EEE 15 |132047| 17175 |Qpsk| 1 | 36 |e6511]| 21175 EEE 5 |66604|2126.8 "BTSE 10 |2525 |8815| 2452 24.42
CA5A66C | it | 20 [132322(17450 |QPSK| 1 | 49 |66786| 21450 | L= | 20 |eesss|21252| OF | 10 | 2525 |ss15| 2442 2456
CA_TA-66A-| LTE LTE LTE
e LIS | 20 13232217450 [QPsk| 1 | 49 |66786| 21450 | GIE | 20 |66536|2120.0| UF | 20 |3100 265500 2445 2456
CA_12A-66A] LTE LTE LTE
P Lo | 20 132322 17450 |QPsK| 1 | 49 |e6786 | 21450 | GiE | 20 |66536|21200| It | 10 |5095 |737.5| 2452 2456
CA_13A-66A] LTE LTE LTE
o Lo | 20 13232217450 [QPsK| 1 | 49 |e6786| 21450 | pit | 20 |66536|21200| 515 | 10 |5230 [7510( 2446 2456
CA_13A-668| LiC | 15 13204717175 |QPSK| 1 | 36 |eesi1| 21175 | oIt | 5 |66604|21268 | 51T | 10 |5230 [7510( 2444 24.42
LTE LTE LTE
ca13asec| EIE | 20 (13232217450 [QPSK| 1 | 49 |66786| 21450 | oTE | 20 |eesss|21252| L1 | 10 [5230 |7510| 2447 24.56
LTE LTE LTE
CA_66A-66C LI | 20 [132322(17450 |QPSK| 1 | 49 |66786| 21450 | oit | 20 |66536 (21200 | ot | 20 |e6734[2130.8  24.36 2456
LTE LTE LTE
CA_66C-66A| L& | 20 [132322(17450 |QPSK| 1 | 49 |66786| 21450 | oit | 20 |66588 (21252 | ot | 20 |67036[2170.0(  24.44 24.56
CA_66A-66A] LTE LTE LTE
SN Lo | 20 [132322 17450 |QPSK| 1 | 49 |66786( 21450 | LI= | 20 |66536|21200| 505 | 20 |es761/6345| 2446 2456
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C.2.10 LTE Band 71 as PCC

PCC SCcC1 SCC2 Power

Combination Band BW (g:]') ét"ela). Vod. (g;) (gg) (8:1_ F(Ir)ela). Band BW (8:1_ Ig?eLc: Band BW (g:‘_ IgrDeI:]), LT‘-'EEI'XI:F%V;F" Ig'aPErris;:g_I;a

[Hiz] | g Size | Offset © | g [ite] T Dy = C | i) (TiaBr:) (:;vme;
CAZR2A| LTE | 20 [133207) 6805 QPsk| 1 | o |es761| 6345 | = | 20 | 900 |19600| 5= | 20 | 700 19400  24.03 24.11
CAZPAA | ETE | 20 |133207| 6805 |QPsk| 1 | o |es7e1| 6345 | 0= | 20 | 900 |1960.0 | 'I5 | 20 | 2175 [21325)  24.07 2411
CAZAOOA| LTE | 20 |133207| 6805 |QPSK| 1 | o |es7e1| 6345 | '~ | 20 | 900 [1960.0 | LTS | 20 |66786[21450] 2394 2411
CAMIA | LIE | 20 [133207) 6805 |QPsk| 1 | o |es761| 6345 | 5 | 20 | 2050 |21200| T | 20 | 2300 21450 2391 24.11
CABOAGOAI LTE | 20 |133207| 6805 |QPsk| 1 | o |e8761| 6345 | EIE | 20 [66786|2145.0| SIE | 20 |e6536[21200|  23.97 24.11
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Appendix D. Power Reduction Verification

Proximity Sensor Triggering Distance (KDB 616217 86.2)

Rear, Right Edge, Left Edge and Top of the DUT was placed directly below the flat phantom.
The DUT was moved toward the phantom in accordance with the steps outlined in KDB
616217 86.2 to determine the trigger distance for enabling power reduction. The DUT was
moved away from the phantom to determine the trigger distance for resuming full power.
The DUT featured a visual indicator on its display that showed the status of the proximity
sensor (Triggered or not triggered).This was used to determine the status of the sensor during
the proximity sensor assessment as monitoring the output power directly was not practical
without affecting the measurement.

It was confirmed separately that the output power was altered according to the proximity
sensor status indication. This was achieved by observing the proximity sensor status at the
same time as monitoring the conducted power contains both the full and reduced conducted
power measurements.
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LEGEND

l I

Triggering Distance

"

SR

T

Direction of DUT travel for determination of power reduction triggering point

== Direction of DUT travel for determination of full power resumption triggering point

Resulting test positions for SAR mearsurementes

Tissue simulating Trigger distance — Rear
liquid Band Moving toward Moving from Worst case
phantom phantom distance for SAR

LTE Band 12

750 Head HE 2223 12 20mm 20mm 19mm
LTE Band 71
WCDMA V

900 Head LTE Band 5 20mm 20mm 19mm
LTE Band 26
WCDMA IV

1750 Head LTE Band 4 20mm 20mm 19mm
LTE Band 66
WCDMA I

1900 Head LTE Band 2 20mm 20mm 19mm
LTE Band 25
LTE Band 7
LTE Band 41

2600 Head PC3 20mm 20mm 19mm
LTE Band 41

PC2

2450 Head 13mm 13mm 12mm
WLAN Ant.1

5000 Head 13mm 13mm 12mm

2450 Head WLAN Ant.2 13mm 13mm 12mm

5000 Head nt- 13mm 13mm 12mm
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Proximity Sensor Triggering Distance Measurement Results — Rear Side

DUT Moving Toward (Trigger) and Away (Release) from the Phantom

Distance to DUT Output Power (dBm)

Distance (mm) 25 24 23 22 21 20 19 18 17 16
WCDMA || 2416 | 2411 | 24.16 | 24.18 | 2411 | 14.32 | 14.29 | 14.28 | 14.33 | 14.26
WCDMA IV 2418 | 2411 | 2420 | 24.13 | 2419 | 15.01 | 15.10 | 1503 | 1513 | 15.02
WCDMA V 24.09 | 24.07 | 24.16 | 24.12 | 24.09 | 20.12 | 20.20 | 20.22 | 20.17 | 20.16
LTE Band 2 2410 | 24.08 | 2411 | 24.09 | 24.03 | 14.34 | 14.39 | 14.33 | 14.40 | 14.36
LTE Band 4 2454 | 2445 | 2452 | 2454 | 2451 | 14.88 | 14.93 | 14.94 | 14.95 | 14.92
LTE Band 5 2421 | 2421 | 2428 | 24.24 | 2422 | 1921 | 19.24 | 19.23 | 19.25 | 19.23
LTE Band 7 2266 | 2272 | 22.67 | 22.73 | 22.71 | 12.47 | 12.45 | 1251 | 12.50 | 12.49

LTE Band 12 2446 | 2440 | 24.38 | 24.40 | 2435 | 17.25 | 17.24 | 17.30 | 17.27 | 17.35
LTE Band 13 2412 | 24.06 | 2415 | 2417 | 2414 | 16.92 | 16.97 | 16.90 | 16.95 | 17.00
LTE Band 14 2427 | 2418 | 24.24 | 2419 | 2419 | 16.93 | 16.99 | 16.90 | 16.95 | 16.89
LTE Band 25 2445 | 2437 | 24.40 | 24.37 | 2447 | 14.36 | 14.38 | 14.42 | 14.45 | 14.36
LTE Band 26 2425 | 2428 | 2423 | 24.27 | 2433 | 19.31 | 19.38 | 19.41 | 19.40 | 19.42
LTE Band 41 PC3 23.73 | 23.82 | 23.79 | 23.79 | 23.81 | 14.36 | 14.46 | 14.37 | 14.47 | 14.48
LTE Band 41 PC2 2533 | 2541 | 2538 | 25.35 | 2534 | 14.41 | 14.38 | 14.38 | 14.41 | 14.45
LTE Band 66 2450 | 2461 | 24.56 | 24.51 | 24.62 | 14.87 | 14.97 | 1491 | 14.93 | 14.90
LTE Band 71 2406 | 24.11 | 24.08 | 24.05 | 2411 | 17.27 | 17.33 | 17.23 | 17.27 | 17.32
Proximity Sensor Triggering Distance Measurement Results — Rear Side (Ant.1)
DUT Moving Toward (Trigger) and Away (Release) from the Phantom
Distance to DUT Output Power (dBm)

Distance (mm) 18 17 16 15 14 13 12 11 10 9

2.4 GHz 802.11b 17.96 | 17.93 | 18.03 | 18.02 | 17.93 | 842 | 848 | 848 | 849 | 854

2.4 GHz 802.11g 14.73 | 14.76 | 14.71 | 1476 | 1473 | 838 | 846 | 838 | 840 | 8.39

2.4 GHz 802.11n 14.33 | 14.41 | 1438 | 1434 | 1432 | 832 | 836 | 831 | 830 | 8.28

5 GHz 802.11a 14.96 | 14.90 | 14.92 | 14.94 | 1496 | 354 | 356 | 3.58 | 357 | 3.59
5GHz 802.11n 20 Mtz | 14.86 | 14.94 | 14.90 | 14.89 | 1489 | 357 | 3.62 | 364 | 366 | 3.57
5GHz 802.11n40 Mz | 13.95 | 13.85 | 13.91 | 13.93 | 1390 | 342 | 3.38 | 337 | 3.35 | 3.33
5GHz 802.11ac 20 Mz | 14.64 | 14.65 | 14.76 | 14.76 | 1467 | 356 | 3.60 | 361 | 3.62 | 3.64
5GHz 802.11ac 40 Mz | 13.95 | 13.91 | 13.99 | 13.98 | 13.87 | 346 | 3.42 | 345 | 345 | 3.41
5GHz 802.11ac 80 Mz | 12.62 | 12.65 | 12.70 | 1264 | 1263 | 355 | 3.65 | 363 | 3.54 | 3.53

Proximity Sensor Triggering Distance Measurement Results — Rear Side (Ant.2)
DUT Moving Toward (Trigger) and Away (Release) from the Phantom
Distance to DUT Output Power (dBm)

Distance (mm) 18 17 16 15 14 13 12 11 10 9

2.4 GHz 802.11b 17.94 | 17.99 | 17.98 | 17.89 | 17.96 | 847 | 845 | 850 | 850 | 843

2.4 GHz 802.11g 14.90 | 14.91 | 1491 | 1497 | 1493 | 818 | 808 | 819 | 814 | 8.16

2.4 GHz 802.11n 14.04 | 14.05 | 14.03 | 14.04 | 1397 | 832 | 826 | 831 | 830 | 829

5 GHz 802.11a 14.79 | 1479 | 1476 | 1472 | 1479 | 368 | 367 | 3.78 | 374 | 3.77
5GHz 802.11n 20 Mtz | 14.57 | 14.57 | 14.64 | 1453 | 1458 | 361 | 3.72 | 366 | 3.62 | 3.63
5GHz 802.11n40 Mz | 13.85 | 13.87 | 13.85 | 13.90 | 13.84 | 3.44 | 342 | 332 | 342 | 3.32
5GHz 802.11ac 20 Mz | 14.71 | 1459 | 14.68 | 14.62 | 14.71 | 3.66 | 367 | 368 | 3.62 | 3.63
5GHz 802.11ac 40 Mz | 13.71 | 13.68 | 13.80 | 13.78 | 13.80 | 345 | 3.47 | 348 | 350 | 3.55
5GHz 802.11ac 80 Mz | 12.58 | 12.48 | 1255 | 12.56 | 1249 | 345 | 3.40 | 345 | 343 | 3.39
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LEGEND

4

A 41—

0

Triggering Distance

Direction of DUT travel for determination of power reduction triggering point
==) Direction of DUT travel for determination of full power resumption triggering point

Resulting test positions for SAR mearsurementes

Tissue simulating

Trigger distance — Right

liquid

Band Moving toward
phantom

Moving from Worst case
phantom

distance for SAR

LTE Band 12
LTE Band 13
LTE Band 14
LTE Band 71

750 Head

mm mm

6mm

WCDMA V
900 Head LTE Band 5
LTE Band 26

7mm 7mm

6mm

WCDMA IV
1750 Head LTE Band 4
LTE Band 66

7mm 7mm

6mm

WCDMA I
1900 Head LTE Band 2
LTE Band 25

7mm 7mm

6mm

LTE Band 7

LTE Band 41
2600 Head PC3

LTE Band 41
PC2

7mm 7mm

6mm
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Proximity Sensor Triggering Distance Measurement Results — Right Edge
DUT Moving Toward (Trigger) and Away (Release) from the Phantom

Distance to DUT Output Power (dBm)

Distance (mm) 12 11 10 9 8 7 6 5 4 3
WCDMA II 2413 | 2413 | 2412 | 2410 | 24.20 | 14.27 | 14.27 | 1428 | 14.36 | 14.30
WCDMA IV 2418 | 24.14 | 2413 | 2414 | 24.10 | 15.04 | 15.05 | 15.02 | 15.06 | 15.11
WCDMA V 2412 | 24.08 | 24.04 | 2411 | 24.13 | 20.18 | 20.13 | 20.18 | 20.16 | 20.16
LTE Band 2 2413 | 2413 | 2410 | 24.14 | 24.06 | 14.42 | 14.39 | 14.31 | 14.37 | 14.37
LTE Band 4 2442 | 2447 | 2450 | 24.53 | 24.44 | 14.96 | 14.96 | 14.97 | 14.90 | 14.92
LTE Band 5 2420 | 2420 | 24.22 | 2427 | 2420 | 19.15 | 19.19 | 19.25 | 19.18 | 19.23
LTE Band 7 2270 | 22.72 | 22.63 | 22.71 | 22,62 | 1247 | 1250 | 12,52 | 12,52 | 12.53

LTE Band 12 24.44 | 2445 | 2449 | 2449 | 24.46 | 17.26 | 17.23 | 17.28 | 17.23 | 17.27
LTE Band 13 2413 | 24.06 | 24.05 | 2414 | 2411 | 16.93 | 16.98 | 16.94 | 16.96 | 16.95
LTE Band 14 2427 | 2421 | 2421 | 2422 | 2424 | 16.93 | 16.97 | 16.92 | 16.95 | 16.95
LTE Band 25 24.48 | 2437 | 24.40 | 24.36 | 24.47 | 1447 | 1442 | 1436 | 14.35 | 14.44
LTE Band 26 2429 | 2423 | 24.33 | 2425 | 2425 | 19.41 | 19.38 | 19.39 | 19.35 | 19.38
LTE Band 41 PC3 2371 | 23.73 | 23.78 | 23.72 | 23.74 | 14.45 | 14.37 | 14.45 | 14.41 | 14.37
LTE Band 41 PC2 2539 | 25.39 | 2543 | 2534 | 25.38 | 14.47 | 14.41 | 1443 | 14.40 | 14.47
LTE Band 66 2460 | 24.54 | 2452 | 2455 | 2450 | 14.94 | 14.87 | 14.87 | 14.98 | 14.93
LTE Band 71 24.05 | 24.09 | 24.09 | 2410 | 24.09 | 17.35 | 17.31 | 17.26 | 17.25 | 17.33
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LEGEND

Triggering Distance

Direction of DUT travel for determination of power reduction triggering point
==) Direction of DUT travel for determination of full power resumption triggering point

Resulting test positions for SAR mearsurementes

Tissue simulatin Trigger distance — Left Edge
liquid 9 Band Moving toward Moving from Worst case
phantom phantom distance for SAR
2450 Head 6mm 6mm 5mm
WLAN Ant.1
5000 Head 6mm 6mm 5mm

Proximity Sensor Triggering Distance Measurement Results — Left Edge

DUT Moving Toward (Trigger) and Away (Release) from the Phantom

Distance to DUT Output Power (dBm)

Distance (mm) 11 10 9 8 7 6 5 4 3 2
2.4 GHz 802.11b 17.99 | 17.96 | 17.94 | 18.04 | 17.99 | 850 | 847 | 849 | 854 | 843
2.4 GHz 802.11g 1468 | 14.74 | 1465 | 1472 | 1472 | 840 | 847 | 844 | 843 | 843
2.4 GHz 802.11n 14.36 | 14.36 | 14.41 | 1440 | 1433 | 829 | 8.31 829 | 828 | 8.28
5 GHz 802.11a 14.99 | 14.98 | 14.87 | 14.87 | 14.94 | 3.61 354 | 363 | 359 | 3.64
5GHz 802.11n 20 Wz | 14.89 | 14.92 | 14.97 | 14.88 | 1497 | 360 | 356 | 359 | 3.64 | 3.62
5GHz 802.11n 40 Wz | 13.87 | 13.96 | 13.88 | 13.85 | 13.92 | 3.33 | 3.30 | 3.37 | 340 | 3.38
5GHz 802.11ac 20 Mz | 14.64 | 14.72 | 14.76 | 1464 | 1476 | 362 | 353 | 357 | 354 | 3.63
5GHz 802.11ac 40 Mz | 13.96 | 13.89 | 13.89 | 13.88 | 13.99 | 3.51 3.46 | 3.51 3.46 | 3.50
5GHz 802.11ac 80 Mz | 12.65 | 12.62 | 12.66 | 1268 | 1259 | 356 | 3.54 | 360 | 3.56 | 3.63
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LEGEND

l Triggering Distance

Direction of DUT travel for determination of power reduction triggering point

==) Direction of DUT travel for determination of full power resumption triggering point

Resulting test positions for SAR mearsurementes

Tissue simulating INIGURRY Stance — Top
liquid Band Moving toward Moving from Worst case
phantom phantom distance for SAR

LTE Band 12

750 Head HE g:gg 12 15mm 15mm 14mm
LTE Band 71
WCDMA V

900 Head LTE Band 5 15mm 15mm 14mm
LTE Band 26
WCDMA IV

1750 Head LTE Band 4 15mm 15mm 14mm
LTE Band 66
WCDMA I

1900 Head LTE Band 2 15mm 15mm 14mm
LTE Band 25
LTE Band 7
LTE Band 41

2600 Head PC3 15mm 15mm 14mm
LTE Band 41

PC2

2450 Head 8mm 8mm 7mm
WLAN Ant.2

5000 Head 8mm 8mm 7mm
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Proximity Sensor Triggering Distance Measurement Results — Top Side

DUT Moving Toward (Trigger) and Away (Release) from the Phantom

Distance to DUT Output Power (dBm)

Distance (mm) 20 19 18 17 16 15 14 13 12 1
WCDMA II 2419 | 2412 | 2418 | 2419 | 2411 | 14.36 | 14.34 | 1429 | 14.26 | 14.34
WCDMA IV 2420 | 2420 | 24.08 | 24.18 | 24.16 | 15.07 | 15.08 | 15.12 | 15.08 | 15.03
WCDMA V 2407 | 2411 | 2416 | 24.11 | 2411 | 20.20 | 20.18 | 20.19 | 20.22 | 20.14
LTE Band 2 2405 | 24.06 | 24.08 | 24.10 | 24.04 | 14.43 | 14.31 | 14.39 | 1432 | 14.36
LTE Band 4 2449 | 2451 | 24.42 | 2443 | 2453 | 14.97 | 14.87 | 14.89 | 14.94 | 14.89
LTE Band 5 2425 | 2423 | 24.27 | 24.26 | 2420 | 19.26 | 19.21 | 19.24 | 19.16 | 19.24
LTE Band 7 2263 | 2269 | 22.62 | 22.65 | 22.64 | 12.47 | 12.46 | 12.42 | 12.43 | 12.46

LTE Band 12 2438 | 2439 | 24.39 | 24.38 | 24.48 | 17.35 | 17.31 | 17.23 | 17.25 | 17.27
LTE Band 13 2412 | 24.07 | 24.06 | 24.06 | 24.05 | 16.94 | 16.97 | 16.92 | 16.93 | 17.01
LTE Band 14 2429 | 2425 | 2421 | 2423 | 2428 | 16.98 | 17.00 | 16.89 | 16.88 | 16.93
LTE Band 25 2440 | 2436 | 24.42 | 24.42 | 2441 | 14.48 | 14.47 | 1445 | 14.43 | 14.36
LTE Band 26 2431 | 2427 | 2429 | 24.34 | 2428 | 19.39 | 19.40 | 19.39 | 19.40 | 19.32
LTE Band 41 PC3 23.74 | 23.82 | 23.74 | 23.78 | 23.70 | 14.40 | 14.42 | 14.42 | 14.43 | 14.46
LTE Band 41 PC2 2533 | 25.35 | 2536 | 25.38 | 25.38 | 14.48 | 14.45 | 14.43 | 14.44 | 14.42
LTE Band 66 2457 | 2456 | 24.56 | 24.50 | 24.50 | 14.95 | 14.99 | 14.96 | 14.96 | 14.98
LTE Band 71 2411 | 2415 | 2415 | 2410 | 24.05 | 17.24 | 17.31 | 17.28 | 17.31 | 17.34
Proximity Sensor Triggering Distance Measurement Results — Top Side (Ant.2)
DUT Moving Toward (Trigger) and Away (Release) from the Phantom
Distance to DUT Output Power (dBm)

Distance (mm) 13 12 11 10 9 8 7 6 5 4

2.4 GHz 802.11b 17.94 | 17.89 | 17.96 | 17.90 | 17.88 | 840 | 842 | 846 | 852 | 852

2.4 GHz 802.11g 14.96 | 14.98 | 1491 | 14.89 | 1498 | 819 | 811 | 814 | 815 | 8.17

2.4 GHz 802.11n 14.04 | 13.94 | 14.04 | 14.05 | 1403 | 825 | 824 | 823 | 823 | 829

5 GHz 802.11a 14.69 | 14.78 | 14.72 | 14.69 | 1472 | 3.78 | 370 | 369 | 3.73 | 3.78
5GHz802.11n 20 Wz | 14.59 | 14.63 | 14.57 | 1460 | 1461 | 364 | 365 | 3.68 | 3.70 | 3.65
5GHz 802.11n40 Wz | 13.89 | 13.89 | 13.79 | 13.80 | 13.87 | 341 | 3.36 | 3.36 | 3.36 | 3.36
5GHz 802.11ac 20 Mz | 14.68 | 14.66 | 14.59 | 14.69 | 1461 | 359 | 3.69 | 360 | 3.61 | 3.69
5GHz 802.11ac 40 Mz | 13.77 | 13.78 | 13.73 | 1368 | 13.79 | 351 | 355 | 357 | 3.46 | 3.48
5GHz 802.11ac 80 Mz | 12.54 | 12.51 | 12,55 | 12,55 | 1258 | 3.39 | 3.40 | 347 | 351 | 3.39
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Proximity Sensor Tilt Angle Assessment (KDB 616217 §86.4)

The DUT was positioned directly below the flat phantom at the minimum measured trigger
distance with Bottom parallel to the base of the flat phantom for each band.

The EUT was rotated about Bottom for angles up to +/- 45°. If the output power increased
during the rotation the DUT was moved 1mm toward the phantom and the rotation

repeated.
This procedure was repeated until the power remained reduced for all angles up to +/- 45°.

\

> 4

Triggering Distance

Proximity sensor tilt angle assessment KDB 616217 §6.4

Summary of Tilt Angle Influence to Proximity Sensor Triggering (Top)

Minimum trigger Minimum distance P ducti tat
Band i i v ower reduction status
[ measured power reduction
according to KDB was maintained o | a0 | 2200 | 2000 | _10° ° ° o o o o
616217 56.2 over +/-45° -45 40 30 20 10 0 10 20 30 40 45
750 15 mm 15 mm On On On On On On On On On On On
850 15 mm 15 mm Oon Oon On Oon On Oon On Oon Oon Oon Oon
1750 15 mm 15 mm On On On On On On On On On On On
1900 15 mm 15 mm On On On On On On On On On On On
2600 15 mm 15 mm Oon Oon On Oon On Oon On Oon Oon Oon Oon
2450
8 mm 8 mm On On On On On On On On On On On
(Ant.2)
5000
8 mm 8 mm Oon On On On On On On Oon Oon Oon Oon
(Ant.2)
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Summary of Tilt Angle Influence to Proximity Sensor Triggering (Left)

Minimum trigger

Minimum distance

Power reduction status

Band distance at which
] measured power reduction
according to KDB was maintained o | 400 | 2200 | sope | 10° ° ° o o o o
616217 56.2 over +/-45° -45 40 30 20 10 0 10 20 30 40 45
2450
6 mm 6 mm Oon Oon Oon Oon Oon Oon On Oon Oon Oon Oon
(Ant.1)
5000
6 mm 6 mm Oon Oon Oon Oon Oon Oon On Oon Oon Oon Oon
(Ant.1)
Summary of Tilt Angle Influence to Proximity Sensor Triggering (Right)
Minimum trigger Minimum distance .
Band AeEmE it v Power reduction status
(] measured power reduction
according to KDB was maintained o | g00 | -2p° | _ope | 100 o o o o o o
616217 56.2 over +/-45° -45 40 30 20 10 0 10 20 30 40 45
750 7 mm 7 mm On On On On On On On On On On On
850 7 mm 7 mm On On On On On On On On On On On
1750 7 mm 7mm On On On On On On On On On On On
1900 7 mm 7 mm On On On On On On On On On On On
2600 7 mm 7 mm On On On On On On On On On On On
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