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S4010 ... Calculate phase related to target beamforming direction

S4020 ... Determine antenna patterns related to target beamforming direction
S4030 ... Apply antenna pattern based on phase to array antenna

AA ... Start

BB ... End

(57) Abstract: According to an embodiment of the present specification, a beamforming method performed by a wireless device having
an array antenna in a wireless communication system comprises the steps of: calculating a phase related to a target beamforming
direction; determining antenna patterns related to the target beamforming direction from among antenna patterns preconfigured in
relation to beamforming; and applying, to the array antenna, an antenna pattern based on the phase from among the antenna patterns
related to the target beamforming direction. Each antenna included in the array antenna includes multiple feeding points and a variable
reactance element connected to at least one feeding point among the multiple feeding points. The antenna pattern is related to at least one
of i) a selection of at least one feeding point among the multiple feeding points and ii) a reactance value of the variable reactance element.
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HAste] ol F 1°2 A4 (Dual Connectivity), t = Th% ¢ & = (Massive
MIMO: Massive Multiple Input Multiple Output), ! ©] 5*(In-band Full Duplex),
H] A 3 T} %] £-(NOMA: Non-Orthogonal Multiple Access), =3t & (Super
wideband) A] 9, @& Y] E 9] 7] (Device Networking) 5 TF &3t 7| = Eo] A 4-% a1
A
ey o] AAIE 4
71=2 3A
VoAM= I EY Y R O AR E AR
S V= W& QeI AR $14 3 o] 7] (phase shifter)E 7] HFES 2
FYET. THz o] A5 S 1 o] 5= 271 f8f 2h2 =719 etH Y& Aty
A& QFE| L (massive array antenna) 2 -/ 5H7| R T o] 749 ZF Qb ol 917
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ZFol719] AFY) =4 (insertion loss) 2§18l H = &4 o] "IAEHA| ¥t} THz
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7hA 2 245 4= )& QFE|Yo] T, Pattern reconfigurability S 9+ W2 o ¢
ZEAZF =], A 2 7] A Q A(parasitic element) S 2= 9] ] (switch) & 53]
A1 el &h= " 7} ESPAR(Electronically Steerable Parasitic Array Radiator) &)=
712 8 A~ (parasitic element) ]l reactively loaded elementE 12 3}o] =4 35h=
R o] Sl

g 71 A 24 229 3 (parasitic element switching)-S- ©]-8-F HHH %
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ESPAR & o] 8¢ W& W5 u| Q1 ¢t e L (main antenna) 5=# ol Th=2] 7] A}
QFEll U(parasitic antenna)E Wl X] &l of g}, o] of] whef, W] Qe ;o] H3] 7}
AR ZE W &Aool B7Fssbt). Eék 715 2] pattern reconfigurable antenna 2]
74 -§- parasitic element®] 7ol whe} vhE 4= Q1= WAL WHERo] =7 Al Sk th=
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¥l E(feeding point) &, 7] 49 3 ¥JEE F 7y ¥QQE=R
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g IRANEE 5 Aok st 9 EQ1E Ay = 7R g e ~
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71 el 9| FAEES Al A Al v A ¥ 3= Aol & shke] A1 99
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G A Ao A 7 A =& did g A A o' FAls FEehE U EY Y T
== (terminal node) 241 8] 2| U] & ZE=1}. & EA ol A 7 A 5o] o] &l 3l ¥ 3=
Aow A 54 F42 7ol whebA = 71 A =5 2] 49l == (upper node)©ll
olaf Falld 5 v} =, VA =& E3ehE v HE Y A =55 (network
nodes)@ ©]Fo A = U E Ao A @yl 5418 &) 8 = = tf st
SAEZ VA B VA5 ol 2l e U EY A =rEl o =alE
-2 A 3T}, 7] A =(BS: Base Station)'~> L7 S (fixed station), Node B,
eNB(evolved-NodeB), BTS(base transceiver system), <4 Al 2= 3 Q1 E(AP: Access
Point), gNB(general NB) 52| 800l o] 3] thA| <€ = advt. 38,

"W (Terminal)-2 224 H ALY o] 542 72 4+ 91 2™, UE(User Equipment),
MS(Mobile Station), UT(user terminal), MSS(Mobile Subscriber Station),
SS(Subscriber Station), AMS(Advanced Mobile Station), WT(Wireless terminal),
MTC(Machine-Type Communication) %4 %], M2M(Machine-to-Machine) “& %],
D2D(Device-to-Device) =] 52 S0 = QA€ 4 o}

218k 21 (UL: uplink)= THol A 7] ] % 0 & o] A& o] 3],
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[82] o]3}2] 712 CDMA, FDMA, TDMA, OFDMA, SC-FDMA 53} 752 t}oF &t
A S Al 2o ALgE 4= 9lth CDMA T UTRA(Universal Terrestrial Radio
Access)H CDMA20003} & A4 7|42 -85 4= 91t} TDMA = GSM(Global
System for Mobile communications)/GPRS(General Packet Radio
Service)/EDGE(Enhanced Data Rates for GSM Evolution)®} & F4 7|2
73" %= 9Jt}. OFDMA = IEEE 802.11 (Wi-Fi), IEEE 802.16 (WiMAX), IEEE
802-20, E-UTRA(Evolved UTRA) 53 £ F4 7|2 T8 = 4= 9Jth. UTRAT
UMTS(Universal Mobile Telecommunications System)2] & +-o]t}. 3GPP(3rd
Generation Partnership Project) LTE(Long Term Evolution) E-UTRAE A}-8-3}+=
E-UMTS(Evolved UMTS)2] l-0] 31 LTE-A(Advanced)/LTE-A proi= 3GPP
LTE®] %1 3}¥ ¥ A o]t} 3GPP NR(New Radio or New Radio Access Technology)+=
3GPP LTE/LTE-A/LTE-A pro®] %13} ¥ % o]t} 3GPP 6G+= 3GPP NR9| %13}
W9 2 3l

[83]

[84] A& B ests skl 98, 3GPP EA41 Al 8l(ell, LTE, NR 5)& 7|¥to s

Arg A vt 2y o] V] A Aol o] o] A gy = 1 ol Yt} LTE= 3GPP

TS 36.xxx Release 8 o] %-2] 7] & 2| W] 3}, Al -2 2 2, 3GPP TS 36.xxx

Release 10 ©] 2] LTE 7| &-& LTE-AE A] & ¥ 31, 3GPP TS 36.xxx Release 13

o] 22| LTE 7] %2 LTE-A pro= #] 3 €t} 3GPP NR- TS 38.xxx Release 15

o] 9] 7|%-& 2lu| gt} 3GPP 6G+= TS Release 17 2 /% 3= Release 18 ©] 2]

7158 ou e = o) "xxx" T T A A HEE 9] gkth LTE/NR/6GT
3GPP A =¥l o & T E 4= doh & g of Aol ARgH A 7)<z, 8o, oFof

ol afA = & g O]X%ﬂ SME FE Aol VA E AL E T

At d & 5o, b5 FAE FE2T A

3GPP LTE
- 36.211: Physical channels and modulation

— —
o0 o0
~ O

- 36.212: Multiplexing and channel coding

—
o0
o0

- 36.213: Physical layer procedures

- 36.300: Overall description

- 36.331: Radio Resource Control (RRC)
3GPP NR

- 38.211: Physical channels and modulation

—
o0
O

—
\O
p—

— —
O O
[\ (=]
e e e e e e b b e e

—
\O
(9N

- 38.212: Multiplexing and channel coding

|
\O
=

- 38.213: Physical layer procedures for control
- 38.214: Physical layer procedures for data
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[103]
[104]

[105]
[106]

[107]
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- 38.300: NR and NG-RAN Overall Description
- 38.331: Radio Resource Control (RRC) protocol specification

EP A @ T 7=

el Ag F AubA ol A8 dAE

5 12 3GPP 1* glof o] &5+ = AEE E ekl s Ae=

o| A] BT}, A BEAl Al Ao 4] Ykl 7] x| o 2 BE shakE] g (Downhnk
DL)Z 3 zg HE FAS A, wie 7] A 50 2 Ak =1 (Uplink, UL)E %3
A8E A 775} ko] 548 AR dlolE] B 1}epal Ao
AHE Fohshn, o] So] 4424 ok G ue] ER R vl e thope B el

A o] SA| gk
b Aol AR A 2ol Aol A g B 7N A =3 55 B EE
59 7] A e (Initial cell search) 2 & 4~ gFth(S101). o] & ¢ 3, &
7| A= & 2 HE| 55 & 7] 4] & (Primary Synchronization Signal, PSS) X - & 7|

ol

mE

Kel
R

1% (Secondary Synchronization Signal, SSS) & FAlEte] VA w3} TS W,
AID 5o ARE 5T ¢ Ut 1 5, G2 VAo 25 2 WU
Z)| & (Physical Broadcast Channel, PBCH)E T415to] Al U] ¥4 AR E 253

At A, @ e x| A B @A o A dFaF =1 2 Z 41 3 (Downlink
Reference Signal, DL RS)E =215t0] 81akd A Al d A el & A3 5= )

Z7] A A2 vl @k &2 &hak A A o] A (Physical Downlink
Control Channel, PDCCH) 2 4}7] PDCCHell A& A Hof wpa} &) 3Faky =1
& A 9 (Physical Downlink Control Channel; PDSCH)-& 4130 22 4] &1

TAARJ A ~8 AR E & 53 5 A TH(S102).

SHH, 71 Aol 2= fH&et AU A E SAls 95 74 Aol gle 45,
g 71X Tl il el <4 74 (Random Access Procedure, RACH)=
G803 = QITh(S103 WA S106). o] & 918, @S =8 919 i< Al 9 (Physical
Random Access Channel, PRACH)= E3ll 54 Al 28 2| g E
£18+31(S103 2 S105), PDCCH 2 o -3-31= PDSCHE -3 Z 2] gl &< o3t
=% H A X ((RAR(Random Access Response) message) S 4212k 4= It} A A

7|49 RACH®| 79, 714 0 2 =& 8’4 A x}H(Contention Resolution
Procedure)& =31 & 4= 21 TH(S106).

Fedh kel A2 AAE e G o] - AWHA Ql /st R A Ale 4
A2k 2 2 PDCCH/PDSCH =41(8107) 2 Z2] &% = 3-F 2 9 (Physical
Uplink Shared Channel, PUSCH)/EF/] FaFed =1 Alo] Al Y (Physical Uplink Control
Channel; PUCCH) $21(S108)& =3¢ = It} 53] &2 PDCCHE &3}l
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¥ =1 Ao} A H.(Downlink Control Information, DC)& =418 4= )t}
o] 7| A, DCI= ddel o gt 2h 9l st g 1 o} & Alo] JHE xE3leh, ALE
o] upe} o] A& th2 A -89 5 9tk

ol FHHAE Tl VI A =l FAlEhE s wdo] VA 02T
T oFaF A7 3 A ACK/NACK 4l &, CQI(Channel Quality

Indlcator) PMI(Precoding Matrix ¢! 9] ), RI(Rank Indicator) 52 2 3F3t 5= 1t}

w2 A< 3 CQUPMIRI 59 Alo] 4 H.E PUSCH 2/%+= PUCCHE &3l

[‘

ofy
> m
i
4 o
¥o, M
ar

(1) =9 3t3% = & A 4 (PDSCH)

PDSCH<= 3}3F5 =1 d] o] E](¢]|, DL-shared channel transport block, DL-SCH
TB)E -+ 4WHsFal, QPSK(Quadrature Phase Shift Keying), 16 QAM(Quadrature
Amplitude Modulation) 64 QAM, 256 QAM 52| Wz WhHol A8 5t} TBE
TS A== (codeword)7]- A AT PDSCH: U9 ZEQEs5&

E T A ZEQ) E(codeword) 'H 2 2~ ¥ E-¥ (scrambling) 2 H %
154 (modulation mapping)©] & ¥ a1, 7t FEQEZ HE AJAdE Hx A EE2
ShL) o] o] ol of 2 ujj g ¥ E}(Layer mapping). 2 d| o] o] =
DMRS(Demodulation Reference Signal)@} €7 2}l o) vl g =] o] OFDM A £
Nz 2 A E AL, Y eV X EE F8l ASE

(2) &2 st3Fd = Ao} A2 (PDCCH)

PDCCH== &t3 % A1 Alo] 4 ¥(DCDE 2 HEskal QPSK W& WY “5-0]
A &-H ) shue] PDCCH= AL(Aggregation Level)oll Wl 1,2, 4,8, 16 7] 52
CCE(Control Channel Element) = -1~/ € T}, 3}1}-2] CCE+= 6711 2] REG(Resource
Element Group)Z 14 ¥ T}. 5}1}2] REGE 5F4-2] OFDM 4 -3} &Fit-2]
(PRBE A 2] H .

@2 PDCCH F-H.52] A Eo) o 1’45’_‘:1(0‘ o Egs v)aw)S
T3 ste] PDCCHE 53 d5 ¥ = DCIE & 53t} vhido] v 29 8= PDCCH
T HE9 M E+=PDCCH A4 & 1HSearch Space ) Al Ee) el gho), A 31t
ME= 3% A 1t (common search space) fo= @HE-54 A 11
(UE-specific search space)™ -+ A TF ©&2 MIB == 49 A5 Al 2E d
ofa 44| stk oo AA F3F A E U PDCCH 3.5 B UE ¥ 384 DCIE

!
o
¢
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Agea Ag 7a
e FEohs 4P AYL A B NS /AT o A%,

dASE dHE R %0

og (i
ot
ol
Ir
o
Jo o
i O
c
2
(o
o
offt °
ol
@

A (PUSCH)

PUSCH<= 3} =1 d] o] E](¢]], UL-shared channel transport block, UL-SCH TB)
/= A A Alo] HH(UCHE 2 4HESlaL, CP-OFDM (Cyclic Prefix -
Orthogonal Frequency Division Multiplexing) 3} & (waveform), DFT-s-OFDM
(Discrete Fourier Transform - spread - Orthogonal Frequency Division Multiplexing)
¢ Fell 1i3}04 A %At} PUSCH”} DFT-s-OFDM 38 o]) 7] % 3}-<]
AEH = 45, G2 W3l 2 g I (transform precoding)e 4] -850 PUSCHE
Asert o Oﬂfﬁ M3 gl T o] E7F5 % 7 -5, transform precoding is
disabled) @2 CP-OFDM 3} 8] of] 7] x&}o] PUSCHE A %-3FaL, ¥ 3k
zZglgd ol 7ksek 7 9-(¢l, transform precoding is enabled) W& 8 CP-OFDM
913 %= DFT-s-OFDM 33 o] 7] %3}¢] PUSCHE #1143 4= 21t} PUSCH
A& DCIW UL 2RHEC) o3 T2 o= A H A, 9 AS(el,
RRC) Al -219 ¥ (/5= Layer 1(L1) A1 722 € (¢, PDCCH))l| 7] % 8}o]

HE- A (semi-static) &= A& ¥ = 4 ) TH(configured grant). PUSCH 7 &
HEL 7|HE = A =5 V[REo 2 maiE <= gl

) = B&E A Ao A4 (PUCCH)

PUCCHT= &% A #lo] A2, HARQ-ACK /%= 2759 S A (SRS
ZWHBLAL, PUCCH A% 4 ol ube} th4=2] PUCCHE 2 129 = 3l

6G A| 28 At

6G (FFAEA) A28 (i) TTvkol 2 B v 22 Hlo]E] 45, i) vl % @&
T9] AR fule]l 2 & (i) =2 144 (global connectivity), (iv) -5 -

A4, (v) 9 2]-3 2] (battery-free) IoT Tl H}o| 2 & 9] o L %] AH| & WHE=11, (vi)
254 A, i) WA e S Ee 7 A A Sol %40 grk
6G A] =¥l 9] H] A -2 intelligent connectivity, deep connectivity, holographic
connectivity, ubiquitous connectivity ¢} £-2 47}x] SHYU 4= 1 o1 6G A| B2
obtf & 19 2 87 At WA = AT =, 126G A 2H e 8
Abgke] | & v Folt
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[3E1]
Per device peak data rate 1 Tbps
E2E latency 1ms
Maximum spectral efficiency 100bps/Hz
Mobility support Up to 1000km/hr
Satellite integration Fully
Al Fully
Autonomous vehicle Fully
XR Fully
Haptic Communication Fully

6G *| 2~ ¥- Enhanced mobile broadband (eMBB), Ultra-reliable low latency
communications (URLLC), massive machine-type communication (mMTC), Al
integrated communication, Tactile internet, High throughput, High network capacity,
High energy efficiency, Low backhaul and access network congestion, Enhanced data
security 9} -2 &4 Q A (key factor)E< 7HE = 3l

523 6G A =8l A AlE 7He ’E %ﬁ T2 dHE e 2ol

6G A =82 5G FA T4 A2~ " BT 500 U 2 E A FATA 1A S
7HA Ao g o iE T 5G9 key feature$! URLLCE 6G 521 o) A <
t-th-H(end-to-end) A1 A& AT 2H Bt ¢ 523 7] o] @ Aot} 6G
A 2E8 252 AL 5= o] ~dEW §87 g A% /\J—*}E@ afo| #AA
G- Aot 6G A /2 - 3 e 2] 5= 2t ol A = e
e g 7les AT 5= o], 6G Al g ol A Eakdd 1‘43}01
FHE ot gle slolth 6Gol A M2 WEN A SAES
A

- A4 S8 Yl E$] Z(Satellites integrated network): = 2 H 21l S

AEe7) A3 6GE A FEE Ao ek At o4 2 ¥F
LﬂE-ﬂﬂE }14_/] A EA] }\]/\Eﬂ = E6L0 6G°ﬂ UH‘F =} g};}.

- A% <€ 2] A 2~ (Connected intelligence): ©] A Al th 2] A F41 A ~Elz}
T 6Gi= B4 ol " A AR O] A A E A
geol =g Aolt}. Al= B4 Aate] 7 GA(CEE $£% NE Ao 7

Axhel A 2848 % 9l

L - = = LG RE Y Xﬂ ool ¢ 5l = 9k(Seamless integration wireless
information and energy transfer): 6G 71 Y E9 A= AnfEEE3 AA 53
dol Hutol 259 mig g & T8 Aal A& Ads slojv}. 1=,
T AR G A A% (WIET)S 532 2ol

- Fr8]# Bl 2= 973 3D 14 (Ubiquitous super 3D connectivity): =& 2 v -§- vk
A A e U E A E A M EL A 7] 5ol 342 6G 1] 7 B 20 A

[‘O
aw mﬂ m
q
o
e
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79 3D AEE TE Aot
Aok 22 6G9] MEE HEN AT S50 B 7HA] AREA Q1 8 4 Aeh2
Ui S
- 2E A LﬂE—?J El(small cell networks): 22t Al Y E 9] H 2] ofolt]o]= A&
~elo| A Hu)e oA 5 D ~NEY 58 e A A A
N HEEE R E R E LIPS S R A
= 5G (5GB) o] A}e] EAl Al AElo|] A Q] E o]t [q-a]-}\ﬂ, 6G =41
_AUQ_Iﬂ/\]_/_\_E/\ﬂLﬂE qi/]EHQ_ -H q_
- 2 AU 5 o] 7]<& Y| E9] A (Ultra-dense heterogeneous network): 3= 21
ZASEE GG B4 N 200 & A8 348 540l 8 A0
=952 748 WEl-Eo] Y=g A4 QosE A sk g2

(

_ﬁmﬂ

" 2 (High-capacity backhaul): -2
g e 57 Aol
(FSO) A 2=l o] o] 7] <] Eﬂﬂ 7hs gk &

—@ f”l°1
JH
)
X

7 2 M %
ﬂ%ﬁﬂikﬁGEQ%ﬁ1*%Qﬂ%%ﬁhhﬁ+ﬂ%ﬁﬂ1%

- /\iEﬁf 1 714} S} (Softwarization and virtualization): A~X E 3} 2 7143} =
FAA, AT R IR The A S BASH] A8 5GB Wl E 9] Aol A
AA ZrA 20 727t HE F A 5 2% V] solth ik, 3R Bl A

Qteto) A 40 Al A FHE 9

6G A 28120 34 TH 7<=

Q13 X "5 (Artificial Intelligence)

6G /\]Z:E]ﬂ oﬂ 7]_;<L =0 O}tq "Hf*’-— 1:01 }E] 7] AIO]U} 4G }\]/\Eﬂ oﬂ AI7]-
ol ehA] F AT 5G Al £~ ]S R = w9 Al ke ALE A (S slo] T
e, 6G Al 282 hA 3] As 3t E flEl AZE A 9= Aotk Ml 2 ¢
A2 6Gol A A AR BALE 8l Bt A5 ARl Y ESAE vHE Aol
SAlol AIE =] ah AAIZE Hlol g dgo] ZhastEa e o= Ak Al
Fo VAo AL ste] BxeE g A} 2Fe] o] 3 H = vk Al S A A S 4= 9)

TTire T W
= 1L§%%*°]E}
}_

=, Al BR84S Folal ﬂ
H= B U EAA
AREREO B SA] =3 d
AoS o ZF 9}5}. gt AI‘C BCI(Brain Computer
Interface)‘ﬂ]/\i /\Jé.:ﬁh FAlo] = = 9lt) AL 7] HE B4 A28 e} B4
55’ A, Alsd A ] L (radio), AHA]
) A A7 8 ) 2ol s A0 2 3
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H2oll &= AIE A Al Al 283 F3tete] AL e Al =& o] YEhaL
%10 1}, o] = application layer, network layer 53|, 5 2] 'd S wireless resource
management and allocation -¢Fol] A F %o} gt} 11}, o] H et A= HH
MAC layer ¢} Physical layer= A 3}aL ) o, 53] E2] A S0l A HHd &

A A % (wireless transmission) ¥} A 3 8FaL A} &= A =B o] VEFL AL 91T} AL

ZIRke] EYAIS e, SEAA AT A 2 FA AU oA,
AEAQl B4 AL A7t ofyet Al EgtolH ol 7] Z8 A& Al 2 FAl

HAYFES A83= A g}, o & 5o, gd 7|Hke] Ald 29 4
U] 529 (channel coding and decoding), 5 &1d 7| ¥Fe] 41 & 57 (estimation) %
72 (detection), § 214 7] ¥F2] MIMO mechanism, AI 7] §+9] 2}
2~ 7| % (scheduling) ¥ 3 (allocation) 5 & E 33t 4= At}

A Mg Ay =24 2 Q9 Ef S Y AFeE 5= 9o,
DL(downlink)2] &= 2] 7|5 (physical layer)°ll 4] A= & & (power allocation), {+4]
A A (interference cancellation) ‘5] AF-8% 4= T}, 3 H Al 2d-& MIMO
Al 22Elo| A oFE] L} A Bl A B A of (power control), 41 2 7 E(symbol detection)
ol & ARgE 5 Sl

gy Z8 A Sl A o] AE-E 913 DNN| 282 ol o} 2 &4 H o]

01 9. 2= 0]
M= TR

e 7]‘%4 Al ¢ ae5e 9 s g E H 4 gebr] Aal FE 4

el ]Hﬂﬂﬁﬁ}u} gy 574 Ad o] Hole & &1 HolB =

F 53k dojA e AR A&, gl Aol B2 T3 diolHE
/\} L}E}. o= 54 Al Ao A 1 dlolg ol tfs A2 FH(static
training)->, T4 A9 2] &4 54 2 tho] ¥ A E](diversity) AFo] ©ll
% <>(contradiction)©] A4 4= 3l

ok A HAd 2 T2 A A 2 Z(real signal)S U/ o= gk}, 2, A9
29 28] AlF NEES HAa A S (complex signal) 0]t FA41 FA1 A1 % 9
EAE wAA 7] 7] Y8l A4 mw el Als 2] AE6k= 4174 W(neural network)l|
ek A7 H E et

o}, WAl #ld ol thaf] Ko} -4 4 o2 A o,

2l & Abgo] & = gl AV =2 5hr] of B 2 S tiAlEd 5 Sl
ZIAE e W] el ZIAE SEAl Y dd e w2k ol Al

& AaiA = dolE o 2ld Bdo] Fastrt w4l 2ol A dolH 9 gt

2 A7 37FA] =, A & 8F5(supervised learning), H] %
learning) ~12] 31 7} 3} 8}<5(reinforcement learning) & 2 -

AR st =99 275 HA3etr] A Aot

Olt

ol:ol _11

_

Tn

fi} % (unsupervised
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[159]

[160]

[161]

[162]

[163]
[164]

[165]

[166]

o

SA7EH ol E = = ol

% (learing rate)ol] wh2} W 3}aFo] A E 4= gt} ¥

4bat ol 2] 2] 5k 54 Abol Z(epoch) & 74 B
:

T Uth SFE2 A LY sk Alol & 9] HbE Slarof] wha) Aol kA A8
T AT dE 5o, 24| g 2] w2 s ES ARE Sl 217 ol
w27 A FEo] Ao GRS EE sto] 84S Fola, o |+
w2 st E S ANt A RE Y 5 Ut

tol g o] 5 of upe} st W& debd 5= ) o & 50, 41 Al ="
Aol Al F Al ol A Ak glolEH & ol A A get A o &8k A&
HA o= oh= A9 v AR g B 2HE) ok B A L ShG S o] 851
52 etk Al o] v skt

i & QIgke] Hof s FstE AR A, TR V] E A Y R
A zysk 4= 9l o v, 13- A7 W (artificial neural networks) 9} -2 &34 o] =&
AR F2E o B E AR WAl g o] stk & o 21d (deep

learning)©] 2} ¥+,

8} (learning) "2 0 & A}-8-3F= 2174 W F 0 (neural network cord)™ LA A5
Al 7 TH(DNN, deep neural networks), A 35 A1 7 "H(CNN, convolutional deep neural
networks), <=3 2174 "H(RNN, Recurrent Boltzmann Machine) %2} o] 21t}

o1& Al 7 W (artificial neural network)< o] &] 7l 2] H A E &S o143 o] A] o] T},

38 3 A Aol A Akahs o] 48 ol s ERe) 728

= = T A H—"
ol Al 3 et
%38 #2EHE, 8 HEH x=(x1,x2,...,xd) 7} Q= ¥ H ZH A Foof
ZFE AW W2, W)E &8haL, 1 A3E 55 e 7, 848 5 () &
stz A A #4-& 3 4 EE(perceptron)©] 2} ok, A gk <1 A A
[e]

==

K3

&= )

Z£i= 530l BAR Gestd A EE T 25 ste] 9
=

==

-

= dEa =89S VIee® £ 3709
Z(layen = T = Ao g st 4= It} 1st layer®} 2nd layer A}o] ol = (d+1)
29l 9] H{ A EE H7, 2nd layer®} 3rd layer Ao ol = (H+ 1) B4l E 2 0] K 7]
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[167]

[168]

[169]

[170]

[171]

[172]

[173]

[174]

[175]

= EVPH 28h= T8 98 S (input layer), & 3 gko] A= T
%= Z (output layer), Y4 & 57 S5 ZF ALolof] 143t &
layer)?/‘r o}, 5 49] o A= 3702 Fo] A E Y, ”Xﬂ 2l
g AL T ES R F 279 T
ESo A EE S 2210 Qo2 AA o] A HT
U, 852 v A EE #olg 343 CNN,RNN

=
2 2 glvh ey 3ol )4}
?_j_

wol a5 9134174 go] Zof 7l Ao|n A AN LS
g w e Algats Waled s

218 1] & d (Deep Learning) ©] 2 g,
E3E el g o8l ARg st Q1S A WS A 4174 WH(DNN: Deep neural
network)@} 3HC}.

555 2 g A A ol A AljtakE Wi el A8EH g = A F AR 2

o A gkt

50 BAE AS AR SHS+EE Tl MR T E o
HAAEZo|th. 47l s HPEE 725 94
neural network)©] 2} A gt} eHA A o /xﬂfi,_ %L% Zof YA Ft= v

= 1. =

o]
Qo= A WA EAA Lo, AR o) A mEE oW A

fij

WAZE E AT DNNE b 4 WG 725 7hA AL o] 453t
e 2F R A YT H3 Alol o A A
stebahize] f83k7 289 = ek o714 AeeA SHL 9EY
A 3185 (joint probability)S- 21| 4= T}

G, B0 WA EE S A5 of €l Aol whel 149 DNNT thE
q_ook‘&?—].:a/\]ﬁu}h?za 23:]/@61— ol

=T M -T.
DNN-Z sfuo] 5 ol §A] g == 201 12 A o] M= vheFo & ) X F of
°”ﬂr v R ey mEEo] 22t Ao E JtE woll, AlE hl o] =E=TF v e
5 7S = doh(&E 64 A EFMA AAT Fx). o] A5, sk

del oA &Y F o= olofX] = AAd g A AA st} 7 X 7}
F7HE B2 F hXw 7l 9] 7hsX & arglsf ofgttt. 9l e F el hXw 7l 9] ==7}
tXH;}D 2 Q13 F F Alololli= F haw2 719 7 A7 E 2.5

= & Uﬂ/‘ﬂ}‘ioﬂﬁ A obshi= Wb o] A 85 4= 9l AEZ M A

_,d
rjg
Zi

ox ¥
_‘

i

N
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shube] e = 1 A7 99 Jgrel dlDshE e A E A, o] 1 A Aol
o= EAG A S 9o ® FEste] 9T 5 UnF 7t A9 ol
o] Foja 4= Utk L 70 A= 3X3 27| 9 H7F ¥ F 9 7HE 25 A 3X3
Qo AgHar, | ==l thgk 7hE3 2 EA g AAS gk A
29 zkS 22200 A

9 sqlel A FhR A= A4 1A 2 ol S el A

A7l BHE AEE
AEE R BAIS AAS AT 1 FARE A Aele] 970
HAXIA 71T}, o] 2] gk A A vib21-& 7 35-F H] Z (computer vision) - ©Fof] A]
olm] x]of] o] &+ A &F M (convolution) $13+3} F-AFSFe] o] & 3k T2 A&
A 7S AE-F A 217 W(CNN: convolutional neural network)2} 3Far, 71554
A A A E = 2952 7 BF 4 S(convolutional layer) 2} $HC},
o] AR Fol EAlSHE AEHE AF A EFAH 217 W(DCNN: Deep
convolutional)®] 2} 3t}

5 78 2 A A ol A Al gbakiz W o] A& 52 QliE HEFA A el A 2

B2 A Fol A AR B 9T mE o)A, 4] B 7 Al sHs
o A F wE S THol HEFS ANFORA, FA Y A5 F
|

o)
ul

N o2

N,
te fH o ol & 12

Mo o\
a
Z
Z
rlo
Y
i
i

i
ged
e
>

oo &8 A5 44 5
k) Al 22 (sequence) 54 0] =
12~ o8 &9] do] 7HHA, A% BAE 31l st H o] H

2 ] A A (timestep) THE} LA 2k, 5 A o) E49
(=9 HEDHE, A2 g vt E o YAt 3 JHet=
of &g S5 FE AN 2 g

A Agtahiz W ol 484 5 Qi sk Ty

&
[-"l
=
(e
o,
by o
oX,
=2 o

o
®
rot
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(
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5} A1 74 W(RNN: recurrent neural netwok)-= Hl| o] E] Al F A
(x1(V), X2(1), ..., xd())E A A4 2N A Lol Hahi=

Al A -1 24 HE (z1(t-1), z22(t:7*1),..., zH(t*?7%1)) & §H7|
7test 2 2T E A Gtk Fxolt)h o] &f ol &Y ME & th &
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A 2 F 2k}
A A 1ol A9 A8 WE (x1(1), x2(1), ,..., xd()7} =3 A A o)) e E S

o] &4 ME (21(1),22(1),...,zH(1))7F A1 A 29 = FE] (x1(2),x2(2),...,.xd(2)) 2}
A A E o] 7R E G S E TEl 29 F e WH (212),222)

uzHQ2)E AR T o] 28 32 A4 2, A5 3, A T7HA] ihg 4 0=
T3P H .

SHH, =3 A A o A o] 2 Fol M X E A5, ol E AT TF
2174 i (DRNN: Deep recurrent neural network) @} $Ht}, =%+ 2174 &
|ol B (ol] & E01, Ao A 2l(natural language processing)©ll
A g ¥ 5 ArE o] gt

8} (learning) "] © & A}8-3F= A4 o 0] &4 DNN, CNN, RNN 2] ] A gt
£ =7F H21(RBM, Restricted Boltzmann Machine), A % A1 5] A1 74 "(DBN, deep
belief networks), 415 Q- E9] 1 (Deep Q-Network) 2} -2 v} kst ¢ 214
ZIMES e, AFERA, 2412, Ao A 7, 4441 Y 59
ool A& 4 gt

H2oll &= AIE A Al Al 283 F3tete] AL e Al =& o] YEhaL
%10 1}, o] = application layer, network layer 53|, 5 2] 'd S wireless resource
management and allocation i-oFell {F ¥ of ko 12}, o] gk A= A A
MAC layer ¢} Physical layer= A 3}aL ) o, 53] E2] A S0l A HHd &
A A % (wireless transmission) ™ 2§} a2} 8= A & o] YERY AL It} AL
ZIRke] EYAIS e, SEAA AT A 2 FA AU oA,
AEAQl B4 AL A7t ofyet Al EgtolH ol 7] Z8 A& Al 2 FAl
HAYFES A83= A g}, o & 5o, gd 7|Hke] Ald 29 4
U] 52 (channel coding and decoding), § ©1'd 7] ¥Fe] A& 57 (estimation) %
A2 (detection), H§ 21 'd 7| HF2] MIMO mechanism, Al 7] HF2] Z}¢]
2~ 7| & ¥ (scheduling) & & (allocation) &S & 4~ At}

THz(Terahertz) &1

ol AFE2 9% 5 %4 o Utk o]l A2 W2 Y F 2= sub-THz
TAE AHESEAL, I HE 7 2 MIMO 7|52 4838t =34 o= vt
Ae)n| g o]t WAld o 2 % ¢ 7 THz9= Y HE4] © 2 0.03mm-3mm
Hol e s 42 7 0.1THzSF 10THz AFol 9] =3k t 9 & v eRd T,
100GHz-300GHz Tt <} "8 91 (Sub THz th &)= A& 2] S412 1% THz th <] <]
TFQ YEoF kT Sub-THz ™ € mmWave t & ol F7181d 6G A &
Al 83 Fojdrth. Aol THz 919 5 300GHz-3THz= €14 2141 (IR)
b= th o] ATt 300GHz-3THz o & 3 o & & o] X7k 3 th o 9
Alell 21w, RF the] vtz F o] §lv). uhebA, o] 300 GHz-3 THz ™) ¢ & RFS}
A& eI

THz 5419 2 542 (1) "5 %2 dolH AFE& A Astr] ¢

i)

o ok N off

i
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(Optical wireless technology)
T B AA--AAM A U ELAE A $HRE 7R F4]
A&l AL E ) ol S M ES A=

ZE2EZ U ESN A QA A5 OWC 7] =2 4G 4
IR0 6G T4 Al 2B Y] 5 FHA7] 7] A
1T}, 33 F 4 X (light fidelity), 7FA1 33 &A1, 3 7l e} 41 2
SO 5417} -2 OWC 7| &2 olv| & delxl 7| %o}, 3
tlol g &5, 5& A A7 oF
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FSO Al 28le] 4171 @ =217] AL FAF- U EH A9 EA 9 §-AFSHC
uleh ], FSO Al 219 o) B A& 34 f A 283} v] 5280}, uba}a], FSO3=
FAH HER =9 87 6G Al 2~Bloll A ME AA S Aot T2 7wl E
I~ A Th FSOE AF8-3HH, 10,000km ©] 2] A 2] ol A &= ul] - A 2] 54l 0]
7hg3teh FSO&= e, 955, 75, 1y Aot 22 A4 D ujg4 2o 9%
&gk WME A4S X A3t} FSO= A8 BS 92 % x93

75 MIMO 7] %

g ek, 6G
| s} MIMO 7| &2 U5 A2 &
o|-§al7] wjitol tolE] A&7} shvt o] AERE ASE 7 %S v}
14 2 THz 9 el] A Wl A 2 &4 V=% Fa8hA e = ofof gkl

E5 AU v FA A 2gol A & HolH & #ste 8% 7
ot E5 AlE A A V=] g HH EA, B A FERS
AFE Aol FAbE o] = HolHuo] ot} 7 == Y

At E5 Al PP U EY AR Al ) F9 2]
A #e)shA] gL EAT ¢ Ak 5 A1 Y HolE &= &
2 gAY ESS AR JdAE D ¢35 E AMESHA

2 g AT &84 (interoperability), H.<F,

°|

hui
=
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AN GE B, b R S T8l i IoTE ¢HH 6h7 B ghgit),
kA, 55 A 7S A S 84, & HolH A4, tHE ToT



WO 2022/010012 PCT/KR2020/009057

[200]
[201]

[202]
[203]

[204]
[205]

[206]
[207]

20

Al =gl o] Aa 2 s 28 2
o] 7| 5& A5t

3D Y E$ A

6G A 2~ElE A R T HEAE S3ete] 74 &

A%t 3D BS+= A AE 94 R UAVE Fall Aled A
AH 5 SHAA N2 2 & F7HeHH 3D dd o] 7]
= =A==

U2 AFYA A

6G | E9] o] Wato| A Y EL| A9 7higy X &F& 73} ko] f-4slhtt.
A 52 sk Wb A2 6Goll A A | T gk F o] o]
gL T Bl A & ghgolli= el e o] E g ehA it wh , |
HE A TS ASH & 535k v AR = ot 43 g5 v X =
52 Agtetd % <

2ol a1

UAV(Unmanned Aerial Vehicle) £= =22 6G T4 BAlo A 523 @ 47}
= Alolth, it A5, UAV 7<= 37\}“90}04 A& o) g A4l A o]
AgEch BS dE E = AEY] A2 A5l 98l UAV A€t UAVE
Flz WA, g A H R o] s A o] ?ﬂ oy ¥ = Afr el g& a1
Aol A & 7 gl 54 75S 7HA AL A AR 5] IS A s Rt
A/ FA Q1 gk v ] = Zﬂﬂofﬁ’“?ﬂ 7}50}7<] o, u == 9
Ao A MHu| 25 A5 4 gtk UAVEE ol el gk Asha A e s
Q0T UAVE 4 B4l WoFe] A28 deriddol € ot} o] 7w
¢MBB, URLLC ® mMTC ¢! 4 YIE A9 Al 7FA] 712 @+ ALk
g-olaA st} UAVE o U ER A AAA 4, A4 244, Ald &
AME] 2, Bt H A, o9 BUE Y, 2 ZUHE, /\}ﬂ TUHY &
ol ] 7HA 1A # AT 5= ik ek, UAV 712 6G E21e 71 5 8.3
7l T ShhE A a1 gl

A3z 7] B A(Cell-free Communication

oAe] Fatet o) 71E T2l 7= o] 11§ 3 6G Al 2~ 5ol A a5
T astrh A o2 AREA= tulo] 229 1 o™ 75 TS THE 22 §lo

HESL oA & U EL AR deatA ol = Utk ALE 7 54l
7= ]7‘1 -4“/] HE =7t X}Eofﬁ”wgq o) A& E"d Tl A A

o))
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So A9, dolE] £ W FF FE oby| Gk 6G A-T ) FAL o] WE
A2 TR U L QoSE AFH Aol A-Te] £A12 W A
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21
A AR I ogx A4 =3t
WIET 74 G4 A =281} o] Fd gl E =9 g o] H(wave)E AF8-gHT)
53], AA 9} 2nfEEL B4 F 54 A8 AE5E A8t S = ol
WIET-> W H 2] 74 54 Al =8| 3-8 Agetr] gt fdsk 7]« olt.
ufehA, Wi E 2 7F 9l A 6G E4l A A€ Aol

A7 7] B s ol o] B4
Ag T YENAE FAoR Al 37 4 E A& 07 AA s
N gE wngkd ARE a8 e 5 Qi 7150l 6Gel A, 714 A&
N 2El e x| fla] e B4 1R s Al B3 Aot

Al WE Y EY o] B9

6GoI A1 9] 2 W E 91510 Wi 9 Sloleh, 7 o 2 U =9

A 59k FSO M E 29} 22 WE QAR AT S we 5o a2

W =950 5] 1al, oAl 2 R M E v =95 Abol o) 11 & F ol

912 Aolrt

Z2o9u ¥l

W 5 e T AEE A5 98 el Mg e 2
A dxtolry

n}E ebeju} Bz 2B ohelu Al 2 Ele] 5y
o 4

M=z A T

Arelth Wl X9 7128 ¥ & ozt 24 9 2 AN, e vEA I
E87 2 7hA Aol vk 219 ¥ B HBRL A X Es)o]-4 ol H
QE| L& ALg5}7] Bl o) MIMO Al 95} 98] thE Al g v =

MPR o] O} HBFE= 6Gol A T SFe| Lt 541 o)A 2B 2] B8 40|71 el ot
A% D A2 g9 vl AL A2 o] 2 Aolw.

8] djo] €] ¥-4]

¥ dlo]E] ¥4 & TR o 7 vlo] ] Al i ] vjol e % ¥4 5] 913
Exbe L2 A Aot o] LR A AE AR HolH, & e A A4 2
517 gkt e A S Aol s @ vlo] el vhel & B HT) ] d)o] el
BT L, 248 HES A, o]u[A] R Al 9} & thefdt Lol M =3 € o)

>,
(o3

715& 6G Al Z=gloll A el gk vlol B & A gl sk ] de] ARgH T
Large Intelligent Surface(LIS)
THz S 215 9] -5 Azl o] sl sl &= Qg 59 #| o] Wol A
F e, olg e &9 X A o) LIS AXToan =

LIS+ A A}7] &4 (electromagnetic materials) 2 WH5 o 21 Q1 3 W (artificial
surface)©] 2L, &0 @ = FA ko) Yrl= FA 1t o] A 3l (propagation)S 74 Al Z
4= Q). LIS massive MIMO 2] &0 & H ol 4= 9l 0 1} massive MIMOS}
M B ThE array 72 2 2 WA YFo] =T 3 LISE 7F

A 2] E (passive elements)E 7} A -4 7Fs ¢k 2] 5 E (reflector) 2 A]

T2teh= A =, &4 (active) RF chaing AFE5HA| 3L A EE 54 o =Rt
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[220]
[221]
[222]

[223]
[224]

[225]

HEAM(reflect) 3= Aol A w2 e AH] & 7HA] = 4 o] it gk LIS9]
A0l 1114341151 Z7re QatE = Aol 94 Hol B SyH o r e o}

S Aol 740 54 AMe] 212 ek Lis AER S e 914
Hol % 248 Ao RA, ML AEE FAE AE AH S

22 E(boost)sk7] 918l EFL =4

-
N

Jol A ol 5= gl

H 213 2 =(THz) T4 541 dut

THz 7415 21-& )& 0.1~10THz(1THz=1012H2)2] 2 -54E 7}A] = THzH &
o] gato] FHFAE o] &3h= A=, 100GHz ©]/d-9] vl-5- &2 7 & of
F 5 A&k H e 22(THz) ] 745418 o3 5= vt THz 9=
RF(Radio Frequency)/™ &l 1] Bl (mm) <} 2] 9] A tf & Alo]of 91 x]5}H, (i)
TEAI A 9 Aol Bl el Bl /Bl =4 B4 S 525k RE/E 21 B ot
Hl 3l abgo] ol %2 A XA 7HA W Hl fH&o] 7t 5 drt. Eg
THz3H9] F A} ol Y A= 5= meVoll E#at7]| wj<toll QAo el gk 54 o]
THz &40l o84 A& 7|ty = F 3 ﬂ]‘?ﬂd < 7] F WA F el
ol gl A} &4 o] 2 D-l = (110GHz~170GHz) =& H-91 =(220GHz~325GHz)
g 4= ATk THz 7418410l &k 32553} = 9] 3= 3GPP ©] ¢] ol 5= IEEE
802.15 THz working group& F4A &2 2] ¥ 31 ] 2™, IEEE 802.159] Task
Group (TG3d, TG3e)oll Al 3 ¥ = HE AT 2 AN dEE = W8S

TA St A Y B3 4= T THz 745212 44 12 (wireless cognition),

/‘3 N(sensing) o] 1] % (imaging), 41 &2 (wireless), THz 4| 8] A ©] A (navigation)
= ] 9] | o]ﬂ.

5 11 THz $4) &89 LS v Lol

S 110 =AIE vke} o], THz T4 54 Alvhe] @.4= v A2 v E9] S (macro
network), 7ol A 2 Y] E 9] = (micro network), U =227 Y Y| E 2] A (nanoscale
network) 2 -2 = J vt v A2 Y EQ A A THz F4 541
vehicle-to-vehicle 12 2 backhaul/fronthaul 12 ol -8 = 4= Qlt}, mfo] a2
U EQ Ao A THz T4 EA1-2 152 0o] A& Al(small cell), B o] E] AlE o] A T4
A1 & 314 ¥ point-to-point == multi-point 174, 7] @ 2~ T2 ] 1}
& A EXl(near-field communication)©l] &8 = Sl t}.

obefl 3& 2+= THz Jtell A o] &2 = = 7= 9 dul& v Eolt)




WO 2022/010012 PCT/KR2020/009057

[226]

[227]

[228]
[229]
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23
[3£2]
Transceivers Device Available immature: UTC-PD, RTD and SBD
Modulation and coding Low order modulation techniques (OOK, QPSK), LDPC, Reed
Soloman, Hamming, Polar, Turbo
Antenna Omni and Directional, phased array with low number of
antenna elements
Bandwidth 69GHz (or 23 GHz) at 300GHz
Channel models Partially
Data rate 100Gbps
Outdoor deployment No
Free space loss High
Coverage Low
Radio Measurements 300GHz indoor
Device size Few micrometers
THz FAEAE TH2 %A D A S 93 e 7| 208 Y573 5 ol
THz WA W8 & 3 24 3= b2 71N 7 42 253 5 Lok,
5125 Ak A 71EE THz #4054 S740719] A& vebdl ol
= E U tho]  E(RTD
™

AR} 225 o] B3te] TH2E LA 7] = g2
Resonant Tunneling Diode)®} -2 B A| AA}E ©
A 71 & o] -&at= WH, 3}3tE WA HEMT(High Electron Mobility Transistor)
7|Hke] 3 A 3] 2 & o]-8-3F MMIC (Monolithic Microwave Integrated Circuits) %1,
Si-CMOS 718Fe] A 3] 2 & o] &of= WY 5ol vt &= 129 A5, Fa+E
o] 7] 913l AWl 7] (doubler, tripler, multiplier)7} 2 -8 % ¢l 31, A Bl 2 A&
ALt grE Lol o] 3] WALETH THz O 9 & T35 A ste =, 7|7t
Aol o 7| M, Aul 7] = 5 e Nuj o] &35 Fa5 27 st
3|®oln, otz st Fabrol] BEFA7| AL, Y A B Fabaes Ao
12351, & 129 tEvel] v tE|L o] A8 H o HlEY o] - E
ATt = 1204, IF= F %t 53 (intermediate frequency)E WEFH ™, tripler,
multipler= A ¥} 7] & HEFH Y, PA A8 Z-3% 7] (Power Amplifier)E - EFH M,
LNAT A %5 %% 7] (low noise amplifier), PLL-2 ?]/d-& 7| 3] 2 (Phase-Locked
Loop)E HEFHATH

5132 F 24 7R THZ A S5 A ok Wi of Ll & ek Soln
14+= 3 &2} 719 THz F A E4 $54171 9 d#H & vheby o]
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24
FIE ST Boletal, & A H el s gAo] 7k sk, B
Fohg ol A et S5 54 4& Ak FaA 7 THZ A S
A& el M= & 130 mAIH uke) o], oA tho] o= Fof o H 7],
& FAE7I7E Bt 2139 A9, gpgel e F aelAd W ASE
gratsto] gl A 7ke] wbg fol el a ddhi= THz Al 2 & Aok Aot It

13901 4, % 7] 2] (Optical Coupler)i= 3] & Hi= Al 28l 7ho] A 7] 2] A}
AL A FE7] 9 ks ALgsle] AV|ANFE AL E 3hs vk g
tufo] A& 2| 1|}, UTC-PD(Uni-Travelling Carrier Photo-Detector)-< 3
AZ719] styE A, 55 702 o (active carrier) = A A}E AF-8-51H =AY
179 o] 4 (Bandgap Grading) 2. & A 2}9] o] % A 7S 74 A A 71 Ax}ol T,
UTC-PD<= 150GHz ©] /el A FH E o] 7ha sttt} & 1400 A,

e

EDFA(Erbium-Doped Fiber Amplifier)i= o g°] 7149 34 F SZ71&
L}EF 1, PD(Photo Detector):i= FAl & A 7| Al e 2 HA3S 4= ¢l= v A
tjufo] 22 VERY Y, OSAE 72 FEA VA WE, A 35S

shube] HF o2 WEEA 7] 33X 5 (Optical Sub Aassembly)E YEFU ™, DSO+
YA " A& A @A 2 A5 3 (digital storage oscilloscope)E HEFH T

159 & l6s FEste] Fd W |(EE A W)Y 2 E Ay d
= 155 3 A} A2 (Photoinc source) 7| HF 2171 2] 4325 o A3}, & 162 &
¥ 2 7](Optical modulator)®] -1-Z & of| A] g},

AubA o 7 o] A (Laser)2] 33 & /\(Optical source)E 3} 7}o] = (Optical
wave guide)E T IA|A A5 2] 9/d(phase)s = WSFAZ 4= AT}, o],
nlo] 71 2 1} 71 8] E (Microwave contact) 5= &3 7|4 54 H3pA| 7] 0 24
tlol Bl & A Al "}, upefA], 3338 ¥ 2 7] & =(Optical modulator output)+>
H Z ¥ (modulated) A Ef ] 1}3 0 7 J A A}, F2 HZE7]|(O/E converter)%

H] A3 A 2] 2~E(nonlinear crystal)el] 2] ¢ 38} A F(optical rectification) & 2},
4 & 9| Y (photoconductive antenna)©l] 2] gt 23 ¥ 3H(O/E conversion),
4= 2] A A} v} (bunch of relativistic electrons) 5B 2] W= (emission) & |
U;}glr THz @ A~ & /\gﬂ S 2= 4= M /\1—7]@ Fd XX u]—/\l o7 uLz\g &} Eﬂglroﬂ = =
Z~(THz pulse)i= ¥ E Al 7 = (femto second)¥+F] 3] . Al 7 = (pico second)2]
D}H/] 2ol & 712 4= it} FA WE7](O/E converter)= A A2
H] 4 3 4 (non-linearity)= ©]-& 3+, 5 3F ¥ 2 (Down conversion)S =3 g},

B 2}3| 2 = A3 E 7] o] 8% (THz spectrum usage)E 213 2 o], gl 2 =
Al 228 -& 91l A a2 H (fixed) == BHlY A H] 2~ (mobile service) & 5 2 A
ol 7l o] AE4 2l 71718 2 = (contiguous GHz)2] ol & & (bands)& AF-8-3F
7ts/d o] =1}, o} 5 9] (outdoor) Al L] . 7] 2ol 2] FHH, 1THz7}A] 9
A E oA 4kA 74 (Oxygen attenuation) 1042 dB/kmE 7] S 2 718
o &1 - (Bandwidth)©] -2 <= At} o] ol) wpe} 47| 78 tf & Fo] of 2 7} ]
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25

Wl = 2 F(band chunk)E & T4 5 3= Z ) 9 9] F(framework) 7} 228 = 4= Ao}

A7 Eg el 9o A A& o] A ] o (carrier)el thal B gla 2=

H 2~(THz pulse)®] 4ol & 50ps= AA b, o 9 F(BW)S oF 20GHz7} T

A 2] o (IR band)ell A Bl 2}& 2= o] %J(THz band) 2. =2 9] & 74 <1 5}

H 3L (Down conversion)< 3% 71 ¥ B (O/E converter) 2| H| 4 & A (nonlinearity)<-

o] @A &-g3li=7tel @l o). =, Yski= Hehsl| 2= U 9(THz band) 2. =

318k ¥ 2k (down conversion) 37| 9 8l A= all & H )8l 2= O] < (THz band)®ll

717100 7F4 o] /A <1 8] 3 4d (non-linearity) S 2EE 3 ¥ 37](O/E

converter) 9] A A7} 8 FH T 7 A O ® b= Frabas ol uhx] o FH

H 3L 7](O/E converter) & AF-&-3= -5, 3l d B X (pulse)®] =17|(amplitude),

1/ (phase)ell thato] 2 F(error)7F H A S 7Hs A o] =Tk

el 7l 2] o] (single carrier) Al 2~ Blo| A = FH WM 3Y] 17] & o] &3]

Hela 22 $7A Al ~dlo] - 5= gk Ad 37 ol wha} depA| xR 2

7N 2] o] (Multi carrier) Al 2~ ¥l A 3= 7 2] o] 4=9b B MBV|7F o4 5=

ATt 53] Axgt ~HES] S5of A Aol ufe} o /o] FIES
5, Lol FEe A A 4 Aot} o] &}

Fdsto] 7] HE o] Al =8 g Q] 7 2 E 5 ok 3

HE7| & 7wt o ® ot e ot BE o= 54 A4 49 54

s ehell A AsE 5 vk AV 54 A G Faa S B9

} (chunk):= A= slve] AXIE

e
oo
of

Ir

i
o
N
i)
2
>,
[
juiit)
o,
o

[e]
E

=
ol
=

ot
W
D
=
c
=
z
i
O
ke
o
o
4>
%2,
o
N
ox!
W

shifter)©] =17]3= Zro} ] ] ol FA) 7} vk sle), B 4 A o] A= 94
71 0] 7] (phase shifter) & A}-83}#] &
W r et A& A etate gkt

R
r o]
)
<
o
oF
S
el
£
o
o
PN
o
Q‘L
2

o - [ e

AL U EY S Add SV e R HE 2= oMo Mt ddd
A S A

ol's T Ao &%= 1 dlol Bl &7Fo] F7hetel wtet ol FF A Fabap=
A szobAaL St ofol) wheh Qteube] H 7] 5= FrolA|a AT o] e
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26
Fropxoh, gk Fup7t ol uhe) &axpe] AR QIS A5 F 5 o]
k= A 7E Ak ol & sl Asty] flEl o A9 QFEVE AMESte] A
Weko 2 7l NS E B WEY Vso] At xS njd 2
TAE o8] 79 etelte] Eol7hi= AT o YA ES £AFl] MNart EH
Wako 2 Bk o] HEE Sto] sl WaFe R e ASE Bl v Holt)
xS Tastr] fslA= 94 3 ol 7](phase shifter)E <G Qe 4ol 7}
Qbel|yrtc} <174 8 of g}

6G °| 55418 942 THz ﬂ] 9%‘ o] =9 ¥ a1 9l t}. THz o 9 100 GHz ~ 10

.

TH, %344 o u] o). TH o9& 3ol v grol A el 22 <2 path
loss)©] "~ At} &3k 215 9 %E—jlo] ul] - 2] w40 o] Ao A QG E =
NE e A B ANek7] A D QhElbE o §3 W E o]
d4=Aolt}, 3R THz o) &2 <ty A 7] thH] 914 & o] 7] (phase shifter)2]
A77F A W E el YR A EE] ol o] E o] 9}

Wk THz -2 v-§- 2h2 7] 9] ¢t L& A HH A (massive array) =
F Aol vl % 2l o 58 Qlofof gt of 6] B 49| srelu} 217lo) 914
# o] 7] (phase shifter)& AZTHH AH AT} w9 AR 2 D A 7F A
Aol ™, 973 % o] 7] (phase shifter)2] insertion lossZ {13} & & =2l o] vbay st
Aolth, whebA THz th & ol A3= 914 5 o] 7] (phase shifter) & AF-&-3to] W™

A zle FA eI of el g ol 3]

whe} Al 214 3 o] 7] (phase shlfter)'g AL8-3FA] ¢hi= Wl HEAlo] @ ShE T,
71&ol = A48 3 ©1 7] (phase shifter) & A&t AT E S WFe=R
AatA R & 7ol EA g s e Al 74 71s QFE|Y(Pattern reconfigurable

antenna)= WAL I & o] ] VX &2 2T 4= )= <he Yot} Pattern
reconfigurability- & &= Wi -2 o] & 7FX|7F =1, 1) 7| A & Ax(parasitic
element)E =9 X (switch) & -8l A8 5F= B 2) 7] A 2 A(parasitic element)©]]
reactively loaded elementE 123} %4 3t+= ESPAR(Electronically Steerable
Parasitic Array Radiator) %2} o] 1T},

SEAIRE 7] A 2 A~ 2~ 9] 3 (parasitic element switching)S- ©]-8¢F HH I} ESPAR
WAl e 25 v Q1 9FH| L(main antenna) 7 of] TF=2] 7| A FE| U (parasitic
antenna)E Wi x| & o &ko}. wheb A 4L 274A) W o] A9, b QEEIV] 73] 7}
AX B2 v d o] Brbsetrt. g 7| E9] 3 E Al 774 7Hs <FH W (pattern
reconfigurable antenna)2] 74 -$- 7] A Q A (parasitic element)] ol w}e} vl&= 4=
N FAF o] FrF AR Y= A 7L Q)

B g Al A ol A = QbEl L W AR SR o] 9 Rate] o A A& A A s
g

Qe o] WAL s & th -3 o] AW e o= vt qhElvkol A WAL
A 71 (Electric field)™= 2.5 2452 Yol gkt of 7| A4 Zh = =2 gk

Z} %= (elevation angle) 8} <=3 WaF 7} %= (azimuth angle) ¢& 2| 7| g+,

2
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[250]

[251]

[252]

[253]

[254]
[255]

[256]
[257]

[258]

27

E-field®] Z}52(6,4)= 67} 0°~180°2] M 91 & 7FA] a1, 071 -180°~180°] M 91 &
zb=t) dld 25 (e,0)nhe el vholl A WAL E-field7F <= A 3FU} E-field &=
2 vk &k(vertical polarization) 2 <=3 W& (horizontal polarization) 8 4~& 7 T},
ek 28 25 (0,0) B2 E 0, 9) 9 En(0,d) 7F A3

obel| Lfof] A HFALE E-field= 2 %=nbt), 18] a1 422 3H 9(vertical polarization)
2 =33 3 3H(horizontal polarization)"}t} A 2 TFE 917448 2H =0 B& 25 (6,0
ol WA -2 AT A9l 93 AR e, )9 @6, 95 E 33} uhekA
el o] WAL s & &3 o] 282 12 YErd = dth
[=411]

E(6,¢) = Ey(6,¢) - %O + Ey(6,9) - 7OP

obel| Lol A WHALE E-fieldi= ZF 5o ulbe} tf 2o}, Zhh(
G
o

ket SFE| Lol A HALE E-field 9] 7] E WHAl &

r

i

Zlo] ML s ol v}, QbE o] WAL 3
2 3H= = & (polar plot) & B} = 3%

Lol WAL 1} I AL RS A A R A

FE Lo WAL RS ol A F}

© 2 & 17(a)7= QHE|V9] 2D WAL o] a1, &= 17(b)+= <HElLFe] 3D

olth. & 17(a) R &= 17(b)E F 23k, etelvte] WA E & F 3

13k 2 H )] o] 5 (peak gain), 3dB ¥} Z(3dB beam width)°ll th 3k

DS Ak w3 QE Vo] WAl e v HE, BE UEK

‘

T
T
A

e
N
= Oob o ke

o & o ret

ok
>
2

L )

k)
do
T
z
Sv
>
T
z
&)
g

e ol
o’

A AN M Tz 8z A Aol 9k S 7] 2ol Abol A& e
J

- .
2 YA A A = I Y EQI E(feeding point) 2] A X9} I E QI E(feeding
point)oll 12 ¥ 2] ME ~(reactance) 2| b-& W7 sto] Th s WALo €& A o



WO 2022/010012 PCT/KR2020/009057

[259]

[260]

[261]

[262]

[263]

[264]

[265]

% gl gtel 25 A Shae,

QP uhel AL W R WA SRS 918
o3} gol 24 4= 9t} 47| oty
ol
=

el 2291 A ity of 831 <t
s/, A 9

= T A

o} 9 3 91 E(feeding point)
3 Q1 E(feeding point) T U<l 7 NE 2 A RH(variable reactance
element) 9] k& W7o m M 7] WAL HHF B AR s o] Aol 2HE

o]
AR

v AA ool whE QFE U= 71 2] 7] A 8 A (parasitic element) S AR 8F=
#E A4 715 QFel Y (pattern reconfigurable antenna) ¢} 22 U< 3]
3 Q1 E(feeding point) & A B ¢k )W 3 Q1 E(feeding point) 2] 23 2
o] N 2 (reactance) ¢k 242 S8 WAL I S A A BTh= Aol A A}
=, 71 W of] ute} Y173 o] 7] (phase shifter)E 7| WFo &2 WIS =8 5} =
7d-g-oll vlaf x e o] Azhy o, il A 7F A E

eal Bl A A o] A= A7 obE U S o] 231 Wl n) upAl S Aokttt o)Ak

T

#0]7] (phase shifter) 7} A}8 ¥ %] $F o r 2 3y ¥l o] A7} ] olg o] gk
2Ae o MEY e 48] gaA s ol Baal7] 918 e sfelo]

= EEEE EEEETEL
T-A A o 2 o]t B A ol = 2 Y X (Switch) &} 7HH 2] e A

/= A}(variable reactance device)E AF-&-35Fo] T}k WAL vbgk 1 94} A1 & Zh=

ql—EﬂL} & A AL thoksl s el o] 23S o] 83to] HIZE RS =8l dl =

WS Alekekth W 7 BF2 iR (beam forming target direction) ¥ 752

ks 2 Ao o] S(peak gain)S zti= Qe gl o 2wl QFe|UE -4 8l

@(target direction) . & Z o] ©] ] o] S (gain)S A< 5 At}

[e

=3t T o7 =] zFol el whet E E A A o] A Ao o] whE e L T
O]—g—ﬁ]—tﬂ_!-tﬂ W ot eyl o gulE zh=
A9 sE A4 7+ <HE U(pattern reconfigurable antenna) ¢} €], £
WA A 2] A Ao of] & QFH| L= WA} A A (radiating element)©l] 7] A}
2FE| U (parasitic antenna)L} “1 B}o] GRS F7181A] FaLA & Elu9]
JFE]| Lfoll A pattern reconfigurability & -2 5+ A THE, 3o Qe Vol A iE
A2 o] 7he). whek A QbEvEe] 3] 7} 2HA st ar o] of] whef v 2ol
golatA e,

T3 71E Y A4 71s QFE| Y (pattern reconfigurable antenna) <} & 2
AT = = AR Y] 7 Al EA o] A @ ar 9 391 E (feeding point) ]
Z%F, 7HH 2] N X (variable reactance) ¢k =42 E- 8l T} Hhek ) A&
A R 2 4R 5 ek

3 914 o] 7] (phase shifter) 5 AF8-8FA] SFaL WAL s e o] 914 B HEAL

& vbE = Qli= ¢hEl vkl kst Rl o] =3 = QU A A o'
Eoho] ¥R o kel W9) helLpke o] 315 91 E (feeding poin) £
P55 AElstal 7HA 2] ¥ 2 (variable reactance) b8 243 S 24 QFE| L

PG
o 10 o

o

>

01

on o o

(¢}

(¢}
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[266]
[267]

[268]

[269]

[270]

29
AL o] 9142 M 5= gleh ofel ubel W EYS FaAF] Qo] 22
Aol Zasta s £ £ =k
J

HAspE ) 3 B e (target
direction) 2. & H of] o] 5 (peak gain)S 7FA = ¢tellu s glo] g o2 x 7|&
W17 o] 1) 18] beam tilting)A] ) o] Sro] Foj iz qlabol AU 5 9

o shol M= 2 Al A o] A ool ubE Shelv} et A E AL
T-A A o7 Ay E )

Qrelute] WAL e qtelue] a2 Bl Qe uel] S 23= JdF o whet
gebzct erevhe] AF AR Jetal & o relvhe] WA sf 'l Fis e
o2 29 ol el E 5 9Tt
/\)\1 2]

r—!

F(f) = _Z:“’ ] J() el dy

A7) 42812 200 A k3= 3F4(wavenumber) &4

= A3 3ke] 9 9] © 22 (impedance of free space) =4

= W -gF W B (unit direction vector) 24
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r

-

Il
(=3
[271] HE Lol A B & QU7 - A H S 9 W 3E A E(feeding point) 2}t g}, 3] &
¥ Q1 E(feeding point) 2] ¢ ]l wje} kLol 3 2= A7 H¥x7F G x| 2
o] U}E]r Qe Ukl WAL s & Eef ] Al fo), 5529 39 3 E(feeding
point)&& 7FA| 3= QHE| ol A shut o] o] Y 391 E(feeding point)E
ﬁﬂ%gi’ﬂ SHe o] HAL 3 & WA SA 2 5= AR, pattern

reconfigurability S A& = A th).

[272] A Aol oetd, A7 Ho] Y ZRJIEES Aok st B9l 9 W
FZ I E(typel feeding point) 9} Ao %= dhu}2] BFI2 9w 3 Q1 E(type2 feeding
poin)E E &3 = Qlth. olst A7 B 1 v W EAEQ}L A7) BFSl2 9 W
FRJAES] A7 T H AME Ay Eo

[273] 1) EFY 1 A E A E(Typel feeding point) 773

[274] Bl 1 9 EQJNE(Typel feeding point)i= ¢ ¥ ¢ ¥ & 2~ (input impedance) 7} 50
+(Ohm)©| ¥ o S U & T2} el =5 8= I © 3 <l E(feeding point)©] U}, 50
< (ohm)2 v}o] A1 2 3} ¥ S (microwave engineering)®ll 11 A1 31 T 2~ wj] 2] 1}
FAH 7= o] ¥ = x| ot} A A}t of| 1 x] 9] A ¥ A <%(Power transfer)
SA4ol 7 £& A d e 9F 33 &, 215948 9 9l F(distortion)©] 7HE 2
A 2= 75 Folth sl 9 ghEY T H Tt oF 4991, A4t HE
el 5050l AFEET 5 dE Y E A5 50508 uj g o m M 2F
HEAL7E H A gkd 4= 9l ot Bl 9 ERIE Q] 9 X9 Hdsto] & 18

195 =8t A gt

[275] L 18 - EAA Y A AAdel upE QtE|e) 3 Y EJAES 91X] o] F&

AlShE 2ot & 18(a)E F25HH, el U= ¥ & ) X](circular patch)

Hol™, & 18(b)E Frxshd telvhe] 3| EJAE= 7] ol A 7he H &

&gt

[276] 5 19% ¥ A A Aol uhE eheue] I Y EJNE
A A 29} HhAL Al 55 LA g Lz ol o)

[277] = 19(a)x= 5= 18(b)ell whet Stelve] 9o FRIEES oA Zl& el ¥
A E 2] ghg Ve = 28 Zolth & 19(b)+= & 18(b)ell uhet <Fe o]
g FRJAEE ol A Z & Wl o] vhAF Al5=(S1L, DO #h-& WEh = Lo o)t

[278] S 19@)E Fxshd, helvh Ak 7R e o 0w s ]l Y
<131 & 2 (input impedance)2] 2 4377} 5000 7F7F] A a1, 3] 923 09]]
IR B 19(b)E Fraski, SPElV WAL o] A E] o o ol M =
HEALA| =7} -10dB o] st 2 2 E o] tE U7t & F2 ko Ae 7 9

[279] 2719} o] 505 v % (50 Ohm matching)S WH8h= 3] d :?Z?lE(feedmg
point) 2] ¥ x| & o]} & 20 Frxsto] HAHE gt}

(o]

Mot

O o &
X

)

A o]

k<)
it
r
18
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[280]

[281]

[282]

[283]

[284]

[285]

31

& 2 GAA o A Aol W otEHVo] Y EQIETL YA eh=
g oA s o Th & 20(a)= AR 2l X (rectangular patch) QFEH| 2]
Bl 9 A ES} B2 9 EJET} Y A8 o 9 (Typel/Type2 region)-S

AlBFAL, & 20(b)i= ¥ & 3 X|(circular patch) SFE L] EFQI1 3] QT E 9}
Q12 ¥ EQIETZE 91X 8F= 4 9(Typel/Type2 region)= ol A] $H},

5 20(a) 2 2 20(0)E Fxobd, i eH Ve B I IRIEE s HW
e Vo] 7HEd A2 (edge) 2B 31 ShElLRe] H ol o 1/3 7hA| o] of ol HA T
I AT (Typel region). EFJ2 9 Q1 E = WA} A 2H(Radiating element) U] o] A]
A+7] Typel region®] 9] & ol Y X3 4= I TH(Type2 region).

52 20(a) 2] 737, bElve] ZHE A (edge) 2 4-H WOl 7HE A2 (edge) 7HA] €]
A2 9] 173(W/3 2 L/3)oll 71Hkste] 3 A ¥ = & 9 (Typel region)oll EF)1 3
FJAEZE AR 4= ATt A7 7] 7R A = ShElve] & 4ol whE o
HZ o atar, 47| sl g Ak = 7] A Wel vl B WS o e
T Aot olel whel, A7) whohH 7 b A o] A el = QbE v
DA ol e TFRw) B A Aol F e 5 3]

5 20(b) 2] -7, QFElvhe] 7Hg A (edge) 2Bl WECh A 7%}X¥El(edge)77}ﬂﬂ
72l el 1/3(w/3)°ll 71vkate] &40 ¥ 3= o 9 (Typel region)oll B} 1 9 QI ET}
1= O]E} A7 A 7] 7HEA e = qhE o] A4t e g e
] ol g AR i ] qtElLe] Al s Ve R vl A S
o] ] U:}a]r ”7] Hhol s g AR e] 7EA o A2 i= obE| L
W} % 9}, o] 8t E}S)| 919 EEe] TAS =

Nf

o>“

o 1 Sk
s I F
O
g

N ogh o o Ho
NS 0?4 = =
e
[\®]
(&} _4
o
Y
r m
ot
ol
_&
ey
)
)
_@

H
&

o) 29 A ool w2 el kel BRI L 3T EOlE
PR orelibe] Bbel1 919 EOlES] TS
el a1 14 Ee12e T8 A

2] A3k (v-pol) R ‘I*Jé A 3H(h-pol)°]l EH &l Bl 11 9% E Q1 E(Typel feeding
point)7} Z+ZF 270 F= 470 2] BF) 1 1) ¥ Q1 E (21210, 22210)7F FAE 4= 9
B0 B}d1 A E A E(Typel feeding point)E = o] == &
2 A (switch) & Z-3ll A B Qe ko] WAL HeFE H 2 = AFO] = (broadside,
(6, ¢) = (90°,0°)

2 AR, A e el S s 4
0(6,¢)

3= 5 5 94
PO, P)

o] 180° z}o] 7k L= sl o] A E = vk o] 7|4 29 X (switch)=

t}o] @ = (PIN diode) ¢} 0] A1 & 2] on/off& 4T = A& AAE BF gt

A
T 3
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[286]
[287]

[288]

[289]

[290]

[291]

[292]

[293]

32

2) BF 2 3" FE QI E(Type2 feeding point) 7-/3

obel L] WAL Fh(radiating plate)> 7] WAL W o] 9] X ol whelr] A7 2
A7|eF Ajte] A7 v E R 3™ A (impedance) 4L % E el ), whekA
2HefLfo] WhALghel] 9] Y] 391 E (feeding point) S F7HeH A d - 9] ] o
F-58h= A ¥ 2 (impedance)E A A= A3} ¥ 523 39S 7T o] 7] A
<1 ) A 2~ (impedance) ¥ A &4 -4 (resistive component) ¥ o} 1] 2}
8% (capacitive) 2= -5/ (inductive) 2] &4 S 7FX] = gl A E B
T4 (reactive component)& X7 E 38t} =, 50 & v % (50 Ohm matching)
Aol 71 Q1 3 ' Q1 E(feeding pomt)E -8l Qe Lol
] BEH A (reactance)E AT A3 e g3 E AL o A}

(¢}

A7) 2f 2Fo) otE| 2] 2] ¥ A(reactance) 544 & WA Z 4= Sli= F714 A
) ¥E I E(feeding point)E EFI2 I T 3 Q1 E(Type2 feeding point) 2 7 o] $+r},
WAk ol 4] BRSSOl ES) B4l 98 EQE L A% 2 39

0,
il

o T
Ot

-
lﬂ mtm

TRl XA 7] Y Ao BA Y LolE B 7|54 HYE
A AR E = & ol o o 2Bl 9Y ¥R1EE Al 9
E (first feeding point) & A A 2 4= 9131, BEFJ2 9 EJE = A2 9 H

E (second feedmg pomt)fi-_ A A %1 T3

b b oo b
0,
(m

3

l‘

chel Lkl 315 EOlE AEE oAl 3
Qtell Lt ¥ Y EQIE HE &
271 el BRI 9 3E Q1 E(Typel feeding point) -4 2 Z+= QFel| vl 17
ol/de] Btl2 3 Y FE QI E(Type2 feeding point)E T okﬁL

2 94 2ol w2 3024
A ereluhel WAl o] WalE & 4 Aok Ao B2 WY BAES
FohgroEm S ereluke] WAL

(epeak: cbpeak)
AL R o] 94
0(6, ¢)

TAH LR G OPEﬂ‘JrOﬂ T-HlE =9 X (switch) & B8l 5522 EF)1 ¥ d
?_]E(Typ 1 feeding point) E(23210, 24210) & Ao % st7 A B = a1, 429
O

E (Type2 feeding point)E(23220, 24220) = A o] &= s} A=
ATk AV ef 2 F A4S Tl sk ey 2 7F vk e WAL Wk
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[294]

[295]

[296]

[297]

[298]

33

(Bpeak: Ppeak)

L

(8, d)

o

D(6,9)

£ 7HA = AL S AT 5 AT ol s B Ql2 ¥ W ERIEC] A EE 7P
gNE 2z axtel HEE AL S 25 2 X262 Fxste] Ay,

3) B2 ¥ E Q1 E(Type2 feeding point)ol] 7}

271

525 % 5 260 ¥ Y AIA el 2 Aol whe ekelitel 919 EIIE B shw
o] HE A AR A4S A A $He), & 255= A2 9l X](rectangular patch) SFE] L-<])
o1, EF2 515 F QL= o] F7hE 1 7P el o6l 2 42 oA, X 26
& ) X (circular patch) SFE VLol Qlof A, EF ]2 9] ERIE ] 715 = 7hH
A2 2273 ol A 1,

371 225 R 5268 sk, 471 2)0l A F7HEE ERRI2 9] E91E(Type2
feeding point)2] €3 QFE|Uo] WA} A~ 2| (radiating element) AFo] ol gh-& vh&
T = 7HH 8] A E X (variable reactance) AA7F A E 4 AT AT 9 g2
7HA 2 N A bl FT7k= QEE| L] WAL ek
(Bpear Ppear)

AL R o] 94
000, ¢)

o
®(0,d)

2 27bH0m NEA 2 5 et

o] 7|4 7HA 2] A& X (variable reactance) A~ A= 3 919 Bl (chip inductor), 3
7 Z)| A ] (chip capacitor) B ¥ & E| T} 0] @ = (varactor diode) & 5 7H o2
] A& A(reactance) E MBI A 7 A= BE A oS 5= 9l

TA A o =2 A7) QbE el ?H]Q 29 X (switch) & =8l =22] E]—O‘l iR

Q1 E(Typel feeding point) & = 4 o %= spu7|F A €] Q a1, Em0] g el d Yy
E (Type2 feeding point) & (25220 26220) % Ao & FhrF A el = 4= 9t} o]
7] Al EFI2 9 Q1 E(Type2 feeding point)ll 1A H 719
Z~(variable reactance) = AF2] 4E2 ZA st o B2 M F71A 0 2 HEAL 9 H 9]

7] 2 & 2~ (variable reactance)

M o 3o

%

o
=

of W & H Hil
o

=

o |

il
o rSE

S
el

O

(epeakﬂ q)peak)
5 9
0(6, )
o}
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[299]

[300]

[301]

[302]

[303]

[304]

[305]

[306]

[307]

[308]

[309]

[310]

34

A el A AAldlo] whE 7 2 A 2 E E et QHE U]

[e]
3k
ZolH, B A A el A AA el upE oFE L= HFAL A A (radiating
element)(27100), 252¢] 9] © F A E5(27200), 7HH 2] N & A A 2} (variable
reactance element)(27400), 3] & 2} (feeding line)(27500), 4 *| H (ground
plane)(27600)% E3+st 4= Qhv}. w3 5 270 EAJE AL ol A7) etEL=
29 X (switch) & 2313 4= 9l o g A4 & T4t

HFA) A~ ZH(radiating element)(27100)% TF g A el 2 T+ 2 o= Qi) &= 279]
745, 913 9] F(circular plate) &2 - F HFA}F A 2H27100)E o A] $HT

o] | ZRJAEE(27200) Ao &= atito] B9l 95 L1 E(27210)¢)
Aol shbe] B2 9 Y ERIEQ27220)5 X3 4 Atk = 27004 = shrte]
Bt W E£AE2721009F 270¢] BFY)2 W F 1 E(27220)7} Ml 2 | SHE U=
of] Al ghct

7 ] & A A (variable reactance element)(27400)= EF2 I o
FEOTE Q722009 1A H

¥ 2+91(27500)-2 HHAF £ 2H27100)0) A Z & ¢l7bsl | ¥ %91 E (27210,
27220)E E-& WA 2 xH27100)9F A H U}

o] &} & 280 A= 7 gl AEl A A xpo] ZE-S W A Shol] whE wkalu) El o]
A Aok s A B

52282 B A A A Ao of wp obeltel] Qloj A, 7P 2l el gk
A glo] w2 obelu slel o] YA Wt E dslr] ¢e ol

TAA O E K 28(a) E % 28(b)= T YU g ¥ Y E A E(feeding point) 74 ol A
EF12 39 QI E(Type2 feeding point)ll 17}l == 2] & ~(reactance) 4401
up2 WAL E 9]
(90°,0°)

Wk o Aok 93-S eI

5= 28(a) E X 28(b)oll A, R A2 17119] BRI 3 E QI E(28210)9F
270 2] BFl2 9 EQ1E (2822002 F A &tc}, thuk, 7 ekelnte] B el ¥
FAE28210)7F A Y X7} T} =}, & 28(a)2] el V= BRI
SEQIE(28210)7F &F=5ell WX =] AL, 5= 28(b)] 9] QbE| Y= BF 1 9] W
ERJAE28210)7F $-Zoll vl x| = A T

719k 2w ol] whel, 5 28(a)2] St} & 28(b) 2] oFEl| L} WAL | <]
a3 A 3} 2] (horizaontal polarization phase)°ll 2114 °F 180%2] 2}o] 7} )

>
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[311]

[312]

[313]

[314]

[315
[316
[317
[318
[319

—t e e e

[320]

[321]

[322]

35

%2719l B2 919 %91 20822000 A7 945 7h 2] o
FSo] 2+ X1=10, X2=10%1 A $-2 o & &
A5 At e o] 9 A 942 41,955 0]
T At 94 2204250t}

K _%
2
P‘L
s
)
ot
iu)

11
Ao = &L gk 2] A ¥ A (reactance) ko] S17HE 5 3l
o] A& ~(reactance) 4ko] A17HE 5 )
QHE| Y S & ©] o] B Wl ©] 2~ (antenna pattern database) S 7+ & ol T} &F WAL
uhak 9 v okdt 9 5L A7) A= e g e gho) 917t ofof
ey

o Aol ofstid, f-efu st 54 WeE A7) f&lE WEY S 98
Al el o] H o) 9 AS At o R 2AE ] 9d)) el NEl A axje] ghe o)A
kel oMl (= 1/10M)7F H 55 249 5= gl & 289 XIS o & 59, 8T
FNEH (XD 24 A ghol 1000]2) 3k8lE o, sl e 4ke] 109191 100022

XL

Gy HW 3)3 Lol vhFE WAL T R T A
Huvb= Bl ¥ 2RIE,

£} E
Az b S NE s 24 E EHE 5 Uk B3 4] Qrel bR T
AR A A e Tk

30 o rQ [‘-.0~

o

ez e
oo
rl %

[\

0,

-

o
[—

(IR

)
B o& e

of M on oft of

bk ke
0,

2

im fm im

£ lo 1o

7HH gl e~ Aol gk =24
LH A eyell w2 AL E o] W EE AR
| o okEl o] QlolA, )Y el E o] Al el

s
ot

kr
RS
évrm

ot
e 3
£
X
1o
e
> N
9,

uE Rlef H3tE
52 29(a) WA X 29(c)3=
29(a)oll A 170 €] b1 &
EFQI2 9 ERIE (2922005
FERIEQ92200E ¢ 144 7}
ol 7b e},

12 29(a) WA % 29(0)= 371 99 E1E <] A elt g)old 2 grol) w2

u]—/\} o EJ v} /\} v}k 9 proadside Bk

(6,¢) = (90°,0°)

o] At 9173 WS vhebdd.

dorat upe} o] Hape] ¥ FAEE Fol A Fof 1 sh} o] ¥F
EIE7} A ElH 0 2 ohe| bz thkat Al | o] AT 5 Utk ol B,
7] kel Fabu)i Bl 0)d Tl EHe] TS ¥ 308 HEstol

O

i

L
o
)
o
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)

l
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ot
oy
=2

o> M1 mx ox 2 =
A

VA %) A7) g AT TA 0w =
E(29210)7F A BV 5L, 5 20(byel] A 3= 270 o]
7h A, 5 2000l M= 4] Bbel2 91
2 Ne 2 27} 7ol 2 A6 ZhXel, Xe2)©]
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g gy,

[323] X302 E gAA 9 A Aol mhE obe Lol loj A, theFdt H Y EAE
A& ol Al 3

[324] =308 Fzatd, WA Ao 914 2 WA HERE ubE 4 9l Qe
3 EZRI E(feeding point) T4 A & L= 8| 271 25 755t
ol of &, B}9]1 ¥ Y XA E30210)%= 4,3LF, -9 913 F Ao )9
AR ol v =2 4= 9lar, BFI2 3 Y EOIE30220)+= 7] BEFY1 ¥ W ¥ E BT}
QFE o] of Ao shrf o] W x| 4= QAT

[325]

[326] olal 29 A& T sl tEHVY] 72 E & 318 Frxsto] At

[327] 5312 2 WAA L A A ool upZ e LUE of A S,

[328] 31 Fxehd, 2 gAl e A A oo whE Qb V= AR A%} (31100),

21 31300), 7FH 2] A&~ A 21(31400), 3]
2}91(31500) @ % AW (31600)2 ¥ 3t 5= .

[329] Ho=0] ¥y L OlEE(31200)0) 3= WAL 2 2F31100)0 A B E <1 7}el7] ¢ 8t
¥ &2l (feeding line)©] 14 H T}

[330] 29X (31300)3= H5=9] 9] LA EE((31200) F ZF 1Y EOIEZ ¢l7tE] =
A7 A& E 2(on) B3= 2.3 (off) ST

3311  7F9 g AE 2~ 2243140007 79 99 EJAEE(31200) T 2o % st
g ZolEo) A}

[332]  H9 9Y ERJAEGBI1200052 Al A Aol A 5 = Ao & shfe] A1 9]

57 Q1 E (first feeding point)(31210) 2 71 Al1 91 %] €} th& A2 9] x| o] wj %] ¥ =

Jo] &= shuho] A2 1Y ¥ 91 E(second feeding point)(31220)E ¥ 3+sk 4= 1o},

[333] A2 3 EJAEB12200= 7 B M8 2 423140002 A2 4 5 9

[334] A A ool o3, 7] Al A A= 7] BAF 22| 7S AL (edge) 2 F-EH

Z ool 7|Hkste] A ¥ = 1 el A3 = Aok 7] A2 AR = 7]

ol 113 4= 2l

71 578 Aol 471 7 A (edge) 2B B A 7HE A} (edge) 7+ 2

19] 1/3(one third)ol] 7] ¥+ 5= QJ 1}

[336] A Aol o], 47| 7FA gl A 2 AAp= FH 1Y B (chip inductor), F
71 3 Al B (chip capacitor) B ¥ FE T}o] @ = (varactor diode)oll 7] ¥ 4= )

29 %](31300)3= A Tho] $ =(PIN diode)®l 7] ¥+ 4= 91T}

[337]  TAAQ S oA A3t A A oo upE otH Uiz T 41 WA =
452 A= o] 3ty o] FalE = Qu) T 42E o & B, <L (108/208)=
MEAL 2= 2F (31100), B2 ¥ d ¥ 91 EE(31200), 2~ %1(31300), 7HA 2] A&~
22 2H31400), 3 2491(31500) 2 5 A ¥ (31600)S £33 4= )

[338] ol &to| A 3= A< 3 e Z]Hbo B Fi= W ET HhA S A F o R
A gk,

g2 kg
S
(m
! r
w
o
ja]
=
>
o

2k

Jm

12 oX
40

o3

3

0%

—_

[335]
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o
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[339]
[340]

[341]

[342]

[343]

[344]

[345]

[346]

[347]

37

[1] ¢t L 9 & d) o] § W] o] 2~ (database) -4

g4 st ehe|ub o] o] whel A4 THE g el WA SRl o] H ) ol 5
18k (peak gain direction) = Y A B} oteu; ¥l o 2 #4-= 4= Qi) 4]
otellu} ¥l T3l =42, & 44 = & 459] v 2.2](104/204) &=+
w32 2] 130yl A= 5= ATk el S| dlo] B W o] A3= AF7] QhE L]
T-zol 7|HkehE o] ¢t I HES o n| 3 S gl

A7) g AR 8 A EE S 2708 9 (scan range)©] 3 F k=

=

y

¢ € {Pmin, Pmax}

of that HAu} YL ouste), A H o7 A7) YAt AR Ay 2w W9 o)
tf ¢k == H 3} (vertical polarization, v-pol) 1 (
06, d)

)2} <73 H S}(horizontal polarization, h-pol) ] /8(

EFI2 3] EAEEQ A0 R FYFTh 2, 7] shetel = KAl 9
olE

7]tV e dol g o] 2~ Ja=of otH U &2 2 E ATt 2
el - the 1) WA 5) T Ao = shE 25e 4= 9.

Do 9y IJNEE F Aol st uY IRIES AEa dde AH
A o2, T JE = KN A 45 2 o)X XE RdE 5 Ao

2) 7HA A A Ao g A A~ gh A o=, Y JH = o] LY Azl
HE Y2 BdE 59l

3) H ol o] 5 "3k(peak gain direction)
(Opeat Ppeak)

CTAR R AV A o] 5 ek Y] Y EQIES] AEly Ay
AR X) D 7PA g A A~ Axpo] gh(el: Y)ol 71¥kst 5= 9t}

4 A Ax YA AR S 23st= 3219 g
M@

T AR SR ] 3ak g E e Y] v Y ERIE S e I E A H(
g 7hA g e 2~ b gh(el: Y)oll 718kt 2] Ant 9 AR E 29

o]
AR
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(348]  5) 8 W3 9 AR E wIe= 324 AL
Mo
AR o E ] 3 A E S Y] Y ERIES] AEa BiE HH(e:
2 7 2ol 2 o] gheel: Yyl 7] ukahis 4 Wk 4 4R s wake
o]ﬂ.
AR

[349]  ofef & 32 P/ WA E B2 A 4 qEElLel] 7 ket= qhElL S|
tlol Bl w o] 25 o] A] gt
[350] [3%E3]

Pattern | Feeding point Variable Peak gain =% W} 3 mof
number selection reactance direction M EHy UM M
information X | information Y
#1 (X%X% x11<)2 [)’11»3/%':)’1%] (B;eak' (l);eak) M(:'})[ev ¢, 81(6r ¢)] Mé)[e' ¢'; q)l(e' ¢)]
#p (i x} - xf)2 [y y5, 9] (Hf,’eak,qﬁ,feak) M[0, 9,07 (8, ¢)] ML[6, ¢, 2" (6, ¢)]

[351]

[352] [2] W3 B} Wak(target direction)®l] W2 9| (ideal phase) 7|4t

(3531 WIET 2220 R0 € Bmin, Omands & € (Dmins Pmax))H A W ET] B
) @ (target direction)( Ocargets Prarget) 1 A E = At 1 F 7] W E B
W Bd g el AkE = Al 7] 9482 o4 *1 DFT 1
7} *|(ideal DFT beam weight)2} ¥ # A A 5= ),

3541 olak NM I QR o Hol, 4] R4S A 02 Alg e,

[355]  NxM Hl<d FEIONA (n, m) 914 2] FELol Q1I7F8 H OF Shaz #14 Pnm-E
o} 55h4] 37} 2k of W, N 4 W hellu Adol i, M S g
QFEl| L} 7 ol T

[356] [7413]

21
(Pn,m:—(m dy - Slncetarget) Sm((btarget)"'n dy - Cos(etarget))

=

A

[357] 271 G28k2] 304
(Pn,m

© dl
o

H

% e Wk

Btarget, Prarget

)7 AAH $1dol ™, nd NxM & H ol nH A & (row)©] 3L, m& NxM & H 9]
m™# A & (column) o],
dy

& A ke obe ) 1A ol 3

dy
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[358]
[359]

[360]

[361]
[362]

[363]

[364]

39

SHe L
dvg gt}
A7) Aol i shte] e s sl o] FH o o] 5 W a(peak gain direction)©]

etargetl d)targct

ol 71kshz S 9ol &5hz A vk FAH O 7] E 39 ohen
P E#] ~4P)F ol A H ol o] 5 &K (peak gain direction)©] B}l W1 E ™ WK
etargetl d)targct

2 rleer 54N Rt

shibel see 47] e W =T et el s obE| L) o) el el /| uke 4

siek. 2, 44 271S WSehiz stelu sl A5}

= rr
O
-0,
o
i
£
T
&
1o
-
¥0
v
0%
N
)
2
k1

=)

p
_ plepeak € {etarget - 9offsetr 9target + eoffset} and

{pppz' PP } =
sub geak € {q)target - ¢offsetr ¢target + ¢offset}

A7] QeI Y s ' &
#p1~#ppmm
2HY e J ] ek
(etargetr q)target)
of 7|wtst= Hat A ARV 52 5 o
A7) Ast A} A=) 33 3
Mg [etargetr (btargett ep (etarget) (btarget)]
yoll 71\ksth= =2 sH 3} 21 /d(
P (etarget: q)target)
) =) 33 8 E(

Mg: [etarget: ¢target» (bp(etargetJ (btarget)
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[365]

[366]

[367]
[368]

[369]

[370]

[371]

[372]

[373]

[374]

40
yoll 71ukali= 5233 Hak 914

PP (etarget: Cbtarget)

)& Aolm sl s 28 4 ek A o2, Yol 3 3} 9] gRke]
= 4 7] At 9 Y0 £ A% A4S 2IF 5 A

ATt
[3E4]
Pattern number Target direction phase
(D(gtarget' ¢target)
#p, PP (etargett ¢target)
#Pz (Dpz (etargett ¢target)
#ppsub DPPsub (Htarget' ¢target)
[4] W2 B et w9123 be v s E31e] vl =d (mapping)
7 W e Wk BAE 9 (enm)2 7] el sl E ) wsdE 4
UTH =, A7 MER B ke A E o (‘P““ )= 7] QHHV 3 = 2
Hop 4 A Bol 7kak= BH whEk 9 4ol v 5= Q.
o5l NM W< StEIL} Y] B 4B V| E o A W B TAoR
dvg gttt
BN W (0, beanger) S5 WS BABI] S 91
((P1,1, P1,2: s P21, P22, s Pnmy s (PN,M)% 7] A5k 3 g Hool

7] ]%]_‘8]»31;: E]-al HCl—gO]: ‘ﬂ%}%(¢p1(etarget' (btarget) 2 (I)pz (etargct; ¢targct)""
DPPsub (etargetr d)target)’ (Dpl(etargett ¢target) + 27 )%—Oﬂ }\1 7]—%} EL/\]‘@_ %}oﬂ UH‘%] %‘1
gl

71w =g el Z18kste], (nm) H A QtElvtol] 28 otelnt dfRlo] A4 d &=
Att.

7] (uamy WA kel Lbol] 2 £ 5]z obel kSRS 0 42514 55} ol
e
[5=215]

#p(n,m) = arg “ minl(bp(etargetr ¢target) - (Pn,ml (Dp(etarget: cbtarget)
p

€ {q)pl (etarget' q)target)z oP2 (etarget: (btarget): Tty OPPsub (etarget» (I)target): oP (etarget' (I)target)
+ 21 }
371 A 5ol A

#p(n,m)
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[375]

[376]

[377]

41

[e]

NxM

Mg ¢hel| ol 2315 3= Sl Y& 5 (nm) HA SHE ol 285 <= SHelu:
el ot} =,

#p(n,m)

2 i) 7] B W ST

jus

&K

Otargets Prarget

) R 32k A H ol YIRkate] A = H 3k 94
DP (Brargets Prarget)

2y 471 EFA W R 5 P 94

Pnm

) ko] apol7F H A w o] etel| v sfRlel] Z]Rkel 4= Qlt}. o] o
®P1(Barget Prarget)

7

dP1 (etargetﬂ d)target) + 21

of 7h FAREE ghe 2 S B

#p,

ut
=

)

i

)«
o
(o]
P‘L
b
W
[\
fu
e
N

atol, shelutol 25 = 914 obeu

% 32 B Ae] o A Aelo] npe ehel ) o] = & Agets] 9@

(6.
2 (20, 20)°]t}. o] w] AF7] B K] Wk (target beam direction) T T F 9] Ak

) 14 A Shevol] E3FE 3= 2 by H B ANE 5= dvk 7] B
A

1S 0°,61.6°, 123.1°, 184.7°0|t}. A7 YAHE-S A7) 1#4 v <D ¢tE|L}ol
235 3= 7 oFe vk(Ant(1,1)~Ant(1,4)) 2} S AL},

A7 144 v HEIV I AR 4 =
#pl WA #ip5o]Th. 471 §E(
P11

L A]

©1,4

_L/

[e]

[e]
AR E T gAE b SE s L
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[378]
[379]

[380]
[381]

[382]

[383]

[384]

P14

)71 SRl SRS @#pl WA #p5)ell 71 HEsE= H b o g1ke] apel7h 44
RPElL s o}, A 5 o2

P11

ol 3= e} s #plo] vl 1,

P12

of = ¢Hell Lt Sh & #p27F v =g ¥ AL,

P13

2k
=

P14
of = Fell v} F & #p47} v g © o),

[5] FEll v s Edel] 7] ekat= m < QEEv2] A of

A7) ufsd & 7|9k o 2 Bh= QhE U s o] vl A ¢hH o] 28
TA A 2 A7) HEly siEof] ZIREsto] v A QbE|Lbol] Sr3fi= 2
g FRJAE A& = 7hd gl e =0 24 5 Ao Lt sk o] 52fo] 3

¢ oo
i

e,
50

o

71 2 Srevell thgk 7] telLt sjele] A8 ol 3t A A o' A ek
271 relu SRS 7] ZF qrEvke] Y ERIE ] A8l a A d A B (e
X)ef g A 2~ G NE 28 = Ao
A7l R EW o R 785 vy L E(feeding point) M E I} B R A H X
]

(n,m)H A ke L}l ZF 9 3 Q1 E (feeding point)ol] 912 ¥ 2~ 9] X (switch) 2]
(on) £ 2 (ofHE WEFATH X1 HH 2 Td Y= g AH A g YE
(n,m)H A ke Lol 3] 3 Q1 E (feeding point)©ll A A H 71 2] & A A Ao
242} 17F8 A oF 8hi= o] ANE 2 Fh(reactance) #5-& HEFWIT

Z} Qbel|Ltol] wi=gd | <tel| v} s ol Y Hkato] thE-of 52to] =al = = Uvh
A7) Zh obe L] Tl EQIE ] oA ¥ A9 X](switch) 2] on/off$} 71
2) 91 2= (variable reactance)®] k8] 220 A & Qv A9} 4L BAL
ol T Y
Otargets Prarget

yuragke o] o] 94 4 2.

ol ¥ 57 12 W H Qtel v g H o] v ZRIE A8 HHX) Z
2 NE 2 ZH(Y)E o Al g}



WO 2022/010012 PCT/KR2020/009057

[385]

[386]

[387]

[388]

[389]

[390]

[391]

[392]

[393]

43
[3£5]
Pattern Feeding point Variable reactance
number selection information information
X = (X1 X2X3X4X5X6)2 Y = [y1,92, 53, ul

#1 111000 {50, 200, 0, 0]
#2 001001 [0, 100, O, 0]
#3 111010 [10, 0, 0, 10]
#4 111010 [10, 10, O, 100]
#5 100001 0,0, 0 0]

olal & 338 Fzslo] 7] & 5ol 7IHkstE eIV ~91A] F2hs
TAA o ® A gt}

33 E A A A 1 of of wE <tev} sl o] 285 A sty] 9 gk
SHolth A A 02 & 342 4711 9] ¢FE|| U} E(Antenna 1 ~ Antenna 4)°] o gF
Pl Ll SR #1 W] <HH M e #39] 485 e & 345 Fzskd, 7
oY= 6702 ¥ EQNE S (x1~x6)S ¥E335FaL, 1 747]]/] iR
EAEE(x2~x5)0 = 7HH gl dE 2~ A x7F AA H o] 9t} 29 X (switch)+=
A7) 6719 3™ EZOE S (x1~x6)0 27 A E o ¢

HEVF s & #19] A9, 9% ZRIE A8 KR X+= 1110000] T}, o] o)) upef,
6719 7T FES(x1-x6)5 5 xl~x30l] S| F3H= 9 FAES] AAR
2~ 9] X (switch) 7} on%] 3L, x4~x60° 3] @3l W LA EE A5 ~Y X7}
of A TE 7H¥ o] | ix} 91 y1 WA y4(50, 200, 0, 0)3= x2~x5°1 242}
AgHr) x29) x390) 3] Gk ¥ W EQEo = 2h2 503 2009] 2] AE 2 FLo]
A g5 a1, Y A x4 L x50 3= 02 FAE s gho]l 48

Qe s & #39] A9, 9% ZRIE A8 KR X+= 1110100] T}, o] o] upe},
6712 3 ELAEE(x1~x6)F & x42} x6°l 3l Gsh= v ZAEF A24
2~ Q] X (switch) W off¥] 22, Y #] 3] EQJAE E(x1~x3, x5)°ol AAH 2 X +=
on®ch 7pA Al A &%) kel y1 WA y4(10, 0,0, IO)E 5 24X 7} ond
) EQIE(x2, x5)00 109] 2] A&l 2 gho] A8t}

<28k (1] WA [5]0] 7]8kehs W 2 Wb S o] 8 It 345 23l

T

Ay g,
w34 B Al e o AAlee] e W EY e Ae] e

s 55o|t.
v348 Fralw, B AN e o AAlde] thE wl ¥ S $3410 1

$34500] 7]8Fslo] 2=y
$341091 41, STl Le] 0] 7] ks bl Al o] B o] ~(antenna
pattern database) 7} 4] 4 ¥ T}, §3410-2 443k [1](QHEI L 31D o] ]
A ©] 2~(database) Aol A A 5 2] Z1HEE 4= 9l
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[394]

[395]

[396]

[397]

[398]

[399]

[400]

[401]

[402]

[403]

[404]

[405]
[406]

44
S34200 A, BFA W12 ™ whakal B El 914 7R 7F AR T S3420-
A 2]H 2 A wEkel] k& 9ol A AR F 2l 7]Hke 4= 9l
S343000 A, BFA Wl 32w wkgka) 3 @ WA B8 (radiation direction) & ZEi=
telv; s Eo] el 4= Qlr. 83430 A< gk [3(W =T EFA ke A
Hojx: el shelt el )l A A

& Aol 71Rksk = Qi
=] (phase weight)<} 7] <Fel| L}

40 X
o
N
of

S3440° A, BFA W27 1} A

HEHEo] wjg = 4= 9l Wiz v g whekal e ¥l

|

I~
e
o~

T}, §3440-& A<= %) 115 4
A3 ot S E E3Ee] vl A A E E 2ol 7| ke 4= 9l
S34500°0 A, QFEI L s & o] Ej H o] 2x0f] 7| WES}e] otE o] 3] QI E

A4 2~ F g A A o] ghol AlojE 5= AT A A o= w1
oteu} sfelol] 7] wkale] 7 Y] EQ1Eo] AR AX|7F & = QX H
Ve ZJAE AAH g N~ AR} glo]
S3450-% A<= gk [5](QtEILE s Ed el 7] Rbet= v & Qe Lkl Alofyol A A
& &l 7|Hkst 4= gt}

<5k $3410 WA $35100)) 7] Wkeh= I WHH & a5k 41 A =
459] Z Ao o8l = = 2

TAAR Sl A et Ao Eo) upE
[5] & Ao &= sprtoll 7Iwkah= W 2 I 3]
454 A (ol]: &= 429] ZF2 A (102, 202))°) & A = 7 ATk

ESE gk A Al oo upE XPXHEX*(Oﬂ At 1] WA [5]1F Ao =

shufol]l 7l uket= Wz 3 A H F2hHES Aol gpbe] ZE A A (Y =
422] 102, 202)E T-&35t7] Y3k & of/3E 22 713 (<: instruction, executable
code)d B & W] 2 2] (o)) I 429] 104, 204)°] A 4= =% ).

olatol A= & WAl A o] A Ao 7]Rkal= W™ A A8 F el 7] <= 3ol
upE T Al 2 glake] xpol H & & 35 WA & 37 FEsto] A ko)

jsd] Hcl—lﬂ]j] =

&

|O8]

H

H

v A4 2] AL A ool 71ukshz M E % HHE £ 2291 A switchySh 74
2] N 2 4 Z(variable reactance element) S 28
5345 200 olo] s wahel WEL S ST

174 % ©] 71 (phase shifter)9] 41} <=4l (insertion loss)= ¢13, & 7] <=l

Z1Hbsh= W12 Al 2812 5 F (active) 2 AF] A B F-2- 7] (power amplifier,

PA)E X318

W, A o o] ZMahs Shel LR o] 89 W ET Al ue 49 29 A
¥ t}o] @ Z=(PIN diode)7} AF8-% a1 71 ¢ A EH 2= A2 A B 2 H
t}o] @ = (varactor diode) 7} AF-2-F TF. B 55 (passive) A AFTFO] AL G H B2
S 7zl mE 2 Al 2E ie] 7], AR A, 53 3 H] gl
A= a9t Ak

5353 7] A AoVl E Ak W

362 7ol 7k A4 3ol

Ot

bol AL SR 9] 914 o]

l

(o

e

P of

|=8e] =

57

£
>,
rot
v

bt
il

=5
ol =

L e
ﬂ_IHU

ol |~
/i)

A
==
=

—_—
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[407]

[408]

[409]

[410]
[411]

[412]

[413]

[414]

[415]
[416]

[417]

[418]
[419]

45

o Al gk, R4 A 0 2, & 36(a)i= CMOS 91/ 1 ©] 7] (phase shifter)2] 3] 2 =5

LER ™, 5 36(b)= A7 ol7]l e #aE Ay S5V 9 25 E vERTh

k2] 91743 o] 7] (phase shifter)ol] v B2 A 7F Q822 4

% o] 7] (phase shifter)E AF-&8HH Al 28 -8 o] w9~ 5348 X o,
1:379__?:131/(1]}\19] o] /\1/\101]01] ]ﬂ-o}‘“ ]:”_LU] }\]/\Eﬂ/] HE - =

R s Jh B
lehalis erEl v

AlZHE}, A A 07 & 37(a) = - WA A 2] 2 A] o o]

N

H~1 b 2
mo{' UQL' >,
Olt

= WET Al 2'le] B5 55 YERTE X 37(b)= A7 W2 Al =8l
}¥ 291 %] Y] E 9] A (switch network)E L EFATE
29 X (switch)¥= ¥ t}o] 2 =(PIN diode) & -3¢l € = a2, 7}

ol B (variable reactor):= H 2 E] T}-0] @ = (varactor diode) = 7= 4= 3l
}7] 2~ 9 %] Ul E 9] A (switch network)ol| 4] AF8-¥ = AAF= B5F 45 (passwe)
Aol L W EH A 28] A 28 0 BAEE A7,

l‘% o> _Y‘i

o5t 5= 38 T % 399 M= B WA 9] WAleol Z]ukahiz SteLbE BT
WET A E o] d Arhs e Bl

(o

%= 38a 1 A] 12 38¢ E & 39a WA & 39ci= B W AIA 9] A A Al oo whE 1X16
i QtE| U5 o] &8 Al Ed ol A& vrebd ot

7] 1x16 v E ot & &-8-3F= Rl E ol o, 471 2] ote L 3 EH o]
28 At

%= 38a WA &= 38ci= EF WaK(target direction)©] -30%, -20%, -105= ¢ o o]
0] 5 (beam gain)Z} QFE| Y} Y ] ¥ (antenna beam pattern)< L EFH T

%= 39a WA &= 39c+= EF Wak(target direction)©] 105, 205, 30 =< o o]
0] 5 (beam gain)Z} QFE| Y} Y ] ¥ (antenna beam pattern)< L EFH T

2 G Aol AAeo] e g 3E Aeshd thaa 2

F

259 E AR A o FEA Aol WEY BEE TAT A AR
Z1o]7](phase shifter) & AF&3HA] ol H B2 MW B 5o 475 Y
UL A28 By D H RS U AT A gk

r
oH,
!
i
. flo
)

=1

O]'Eﬂb}oﬂ g8 oAk A o2, A7) Ml E QY= Uniform linear array(ULA)

£ 3= uniform planar array(UPA)Oﬂ 71dbel= Qe & 285k 4= gl

T3 917 o] 7](phase shifter)E AF-8-5FA] @314 & Aol ¥l & (massive array)
SHEIU7F A = 4= 1t} 914 %1 o] 7] (phase shifter)2] 4H9] €2 (insertion loss)©l]
mE A E Sao] WA ¥ = uf, A AE A=A EALS =AY ad
el U7t @ 4= Itk =5, 6G THz o] 554l Al~glo| A gapa oz g4
T A= AU G rElYTE A E 5 3
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48
I Q7 5= theksk Fofol Ag= 4= 9l

oll, =& Fxsto] Bl A 2 07 A gkt o] st o] /A v of A
TAd W o= g2 vEshA g o EYsAY teH = =
B2 ~rvEe B2k y|s B2 A3 4 9}

T 412 Ao A5 = A A2 E(1)S o Al g}

418 Fzehd, B g A Aol 85 A Al ') FA4 77, 7 A =
P2 HESLAE xghgir) of 74, T4 717 = T4 HE 714 (o), 5G NR(New
RAT), LTE(Long Term Evolution))2 ©]-83}o] 218 48 l= 77| & 2 v|5HH,
FAMEAABG 71712 A E 5 Aok o] & Al gk = A1 o AR, A VY] =
2 5(100a), 2F2E(100b-1, 100b-2), XR(eXtended Reality) 7| 71(100c), Foi

7171 (Hand-held device)(100d), 7} (100e), IoT(Internet of Thing) 7] 71(100f),
AIZIZAT 100y F 33 2 Uk o Hol, A2 T FA 7)%50] 7ol
Ao, e 5 A, AL ENG 5P 5 s AT L TR 5 Y
o] 7| A, ZF5F& UAV(Unmanned Aerial Vehicle)(ol], =#)& ¥ 313 4= 1t} XR
7171+ AR(Augmented Reality)/VR(Virtual Reality)/MR(Mixed Reality) 71 7] &

3 g}31H, HMD(Head-Mounted Device), 2F ¢l -7-8] ¥ HUD(Head-Up Display),
e, 2nhEE AR, flofel & tlilo] 2, 7h 717, el
AFol Y A (signage), 2HeF, 25 ol FEl2 7@d 5 ok Fdh 71715

sl B, 2nl S, 9101l 3 7171(el, 2ubE Sl A, 2Pl E S v 2,
AR, =52 5) 53 EHE 5 AT IFIE TV, D A 58
g & Qo) 10T 71713 A4, v e 58 2ghe 5 Qo) )%

=, U ER A= A V7R 74 5 9lo, 5“7‘3 PrH 71 ](2003)‘C
FAZZANA A TMER A =22 52 5
Al 7171(100a~100f)3= 7121 5(200)2 Z-3 U] E$43(300 9} i} A
7171(100a~100f)°ll = Al(Artificial Intelligence) 7] <] 4 8= ZF oy,
7171(100a~100H)+= Y E9 1 (300)E E-3ll Al A ¥ (400)2t 124 5= At
$31.(300)%= 3G U EY =, 4G(ol|, LTE) Y/ E 9 = F3= 5G(<], NR) U EH =1
o]-&3te] 7Ad = k. A 71 71(100a~100f)+=
%(200)/L1Lf4£/_(300)g Tl M= T FE JAT VA FMEDAE
=] a1 AH FAle.g. Aol =8 A F2l(sidelink communication)) & 4~

t}. ol & B0, AFFE(100b-1, 100b-2)> 21 5] Sl (e.g. V2V(Vehicle to
Vehicle)/V2X(Vehicle to everything) communication)S & 5= 3} 3k JoT
7171(el, AA)E T2 10T 7171 (e, A A) i o 74 7] ](100a~100f)9} RS
TAls o g Ak

A 7171(100a~1006)/71 A =+(200), 71 A =1(200)/7] X =1(200) 1ol = F41
Z 21/ A (150a, 150b, 150c)©] oA 5= It} o7 A, 4 4/ 48
sgaksl ek A 5A1(150a) T AFo]l =8 A 5-A1(150b)(HE1=, D2D F4)), 7] A =3k
521(150c)(e.g. relay, IAB(Integrated Access Backhaul)#} -2 T}k gk F-4 5 &
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[448]

[449]

49
7142(<l, 5G NR)S 538 o] A 4= At} T4 521/¢91 2 (150a, 150b, 150¢)S =3
T 71719} 7| A w5 7171, 2N A B | A& AR T AEE
A G 52 QY o & Bo], 4 541791 A (150a, 150b, 150c)-2 U3 &2
AEE T ANTE FA/FAE 5= Q) ol & 8], 2wy o] theF st A otE
Z1Hketo], - Az o] Fal/4A1E g ket A B A 9, o kg
ME A Ao, A JzE/M =Y, A/ E, A ufsg/e e F), A
st A 5 S Aok 3Tt eE S )
Hatmdo]l A aEE A 7] 7] o
L 42w E- @AM A8E 5 = T 771 E el Al gk
L5 FAxshE, Al 54 7171(100)2F A2 T4 71 7]1(200)+= tFEsE 41
A4 7142(9l, LTE, NR)S E&l T4 A Z 5 $5:28 5= o). o 7| A, (A1 T4
=

Z171(100), A2 52 7171(200)} - 5 419] {F4 7]171(100x), 714 =(200)}
L/ {4 7171(100x), 4 71 71(100x) ol -3 = AT

A1 54 7171(100) 7= skt o] o] Z = A4 (102) B st o] /9] #l =2 2(104)E
Fgbetw, F7HA 0 & St o] o] FFAl71(106) R/ SHL: o] 4
OFELH(108)S U] 3+t 4= vk Z 2 A4 (102)= Wl 28l (104) Z/EE=
TAZI(100)F Alefshe, & A ol A A, 7155, Ak A9, Wl
JEE T EAEES T EE FAAE otk dE B
Al (102)= w22 (104) W] AR5 A2 ste] Al AR/ATE A3 H,
A71(106)S S8 A1 AENZE E3Hah= A AT E A4S 5= gl
h, 2 AM|A(102)F= FT2171(106)5 53l A2 AR/ E E3tsl= 74
T2 S H AR AE/A T AT A Z2RE A AW E v 2] 104)0]
ek = vk vl ELE](104)= Z2AIA102)9 A2 5= L,
A (102)2] &2t FAg gkt AR E A4S 5 Qi) o & 59,

M

&

M

s, B Aol A A, 7, A ), Aok, MY
58 78] A 4EHES X8 AZE Y o
L7, R A (102)9F Hl 8] (104)= T4 EA4l 7]
SmE AAE B al/g /3 o] AR £ ATk F5A71(106)=
AA(102)2F 1A= = QLA sty o] 39 RFHIVH108)E B3l Al AEE

BU o L o bl
H

A2y o (K ¥ Ey S B (M 2 b o K ¥ ob

Al B/ERE A1%  leh Sl 71(106)= $417] B/ Al & 9
AT} %5221 7](106)3= RF(Radio Frequency) A 2 &8 4= glr}. 2
ol Al 71715 T4 B/ 23 S o e i

A2 F2 7171(200)<= 8hvt o] g2l 2 A1 4(202), hu o] 2] Hl W.2](204)E
gFeb, F7F4A o = sk o] 4e] F524171(206) RH/E= B o] 2]

HU208) 3 ] £33+ 4= ) 2 A A (202)3= M 22 (204) B/
171(206) 5 Aol stH, & A1l A E AH, 7] 5, DA}, A}t By

T sAteAEES TS S TAE 5 3 H A E B,

>
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2 AA(202)F W 22 (204) W2 FBE A elsto] A3 AR/ EE S H,
FF2710206)5 B8 A3 AR/ANEE EFEE FANSE AES A
gk R AAM202)F FTA72060)0E Al A4 AR/ANEE EE ek T4
NEE T8 H, A4 dHA S AT A 2R 42 HJHE v 2] (204)°]
ek o= ATk W R 2 (204)= ZEAA(202)9 AEE o L,
Z2AAMQ202)9] FAE T U AR E A 5= sk o B 50,

H 2 2](204)= Z 2 A 202)°] &l Ao = TrALE T A
FABAY, B EA el A A, )%, A, A%k, g S
FARES 2] A9 B XeeH 2T e o]

ATE A7 A, 32 A4 (202)9F ¥ 2 2] (204)= A B4 7142(¢l, LTE, NR)=
THSES AAH BN B/ /39 Qe 5 9Tk $54171206)
A0 9128 § 51, B ol 9] el aon) ol 24 A

FR R/ A S AU S Q060 A7) R 71§ B e
900} 52171206y RF 05t £85 5 21tk 2 elA 74 7171
LR BV *E sl

ol af, F- 7171(100, 200)] st=9o] & el B} -4 A o= A g
o] & A ghE] = A2 o} X7, O}Ur 173 /l EEE Aol &t o] 42
322 A (102, 202)) ol A E 5= ATt dE Fo1, st o]/

I 2 AA (102, 202) = 8 o]/d2e] AlS(oll, PHY, MAC, RLC, PDCP, RRC,
SDAP®} & 7154 AlS)s a8 = vt st o] o] R A4 (102, 202)7=
HmA ol AN | AR, 71s, Ak AlE, W Q= S A A B e
&} o] %42l PDU(Protocol Data Unit) 2 /5:+= 3} ©]4)2] SDU(Service Data
Uni)yE AT = sloth. st o] o] 2 A4 (102, 202)3= £ A ol 7IAI =
A, 71, AR AlRE, W /= S e Rl whet WA A, Al B,

doly = ARE YD o vk skt o] o] 22 A (102, 202)= + -4
AAIE 71, Ak, AlE 28 = ol utet PDU, SDU, #IA A, Al ol 4 B
ol £ ARE E35h= Ao (o, Wlo] M= A )& A s, 3Fu
o] 2] &422171(106, 206)l Al Al -k 4= AT} 3p o] kel R A (102,
202)3= 3t} o] Ake] £ 4171 (106, 206) B A S (o], Hlo] 2= A FHE

/\]61— Z,: %L]_ E%}\ﬂoﬂ 7H/\]E] HUJ 7]‘~ XJX]. ;q]o]— H]—HJ x/fﬁ—t E;Qly
A =B el PDU, SDU, HIA A, Alof A B Hlol 8 = JHE &5 5
A

Shuf o] o] R AIA(102,202)= ZAEE Y, nfol AR FEFe], nlo] A2
A S rpol L2 g 2 A4 5 U S ol 2244000
202)3= st=dlo], Helof, A2 E o], = o] 59 3ol o8 7 E 5 3l
A o &2, sfi} o] 4] ASIC(Application Specific Integrated Circuit), 3F4- ]/‘c}/]
DSP(Digital Signal Processor), 3} ©] /2] DSPD(Digital Signal Processing Device),
SFi} o] /d-9] PLD(Programmable Logic Device) &= 3} ©]/d-2] FPGA(Field

m

—
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Programmable Gate Arrays)”} 51} 0] /d-2] 3Z 2 M4 (102, 202)°l] E &= 5= )t}

B Ao AN A, 7%, Ak, Ak W LS B4 A EE S H 9]

iz £ EGo| B ALEstol T A 4 9, Alo] iz 4% Edo]iz 2

2

A3}, 7% 52 THHEE TAD 5 Aok B EA0) AN A1, 75, A,
AL Y L FA AT EE FAHRS 240 A o] i

A A (102, 202)l] 335 7L}, 3 o] 42
o] o] = A4 (102, 202)°) &f3l v-&E
93}, A WY WEE B A RS

= o,
2, el Y/ Paole] YF Prhz Welo] iz 2L = ol F AL st

Ni

S REIR PARS uha(m 204)%= 3t ool 2 A (102, 202)9 AAE

oL, UhEEE FEf o] Hlol Bl A&, WA A, R, TE I, S5 A A BH/ELE
e 4= vt s o)kl W 1 2)(104, 204)3= ROM, RAM, EPROM,
2, ste =dtol B # A A, A4 WX, HFE A5 A ) A

159 28 744 & AUt skt o] 9] uﬂ;aum, 204):= 3ttt
Al A(102, 202)9] W7 R/EL= o ol] A = o) =8 S

#1(104,204)3= A 3= T4l A} e g V1S B3 sy
A 4102, 202)8F A= 4= gt}

o] F4171(106, 206)+= st o] o] thE A ol Al £ -4 9

= T2 AR FollA AFE = AFEAF HolE, Alo] AW, FA4

S 5= Utk Bt} o] ko] FA171(106, 206)+= Bt 0] /49
Tr‘}}\ioﬂ 7H}\]E] /\41:!:] 7]‘— 7«4;4. ;q]o]- H]—HJ D]/U:L— 53}

%= AR ol Bl Alo] R, 70 AlE/Ad T8 A

, Bt o] el F4=4171(106, 206)1= 3H o] /-2

1*1(102 202)9} AZAE A, FAANZE F5720T 5 ok dE

oPJr o] ko] Z & A (102, 202)3= L} o] 2] F==4171(106, 206)7} o}Ur

ol Aol T} & AXof| Al AbEA} HolH, Alo] AR = T4 NS E AS3E s
Aoyt 4= e}, g, Fht o] ko] SR AA (102, 202)= 3L o] <]
52171106, 206)7P shut o] o] thE AR ZEH AREA} Hl o, Alo] A H
EE= FAANSE FASES Ao g 4= QU T 3 sl o] o] 74171106,

206)+= st o] /2] <FEIVH(108, 208) 9} 03_73%1 T AL, B} o] 49

ST 71(106, 206) = 3Lt o] k2] SFEILH(108, 208)E F3l - Aol 7 Al H
Mg, 7], Al Aok, M Q= B2 A5 Gl A ?L—} = ARg2}
dlolE, Ao A, T4 Ma/Ad & S5 EsE A4 E 7 ) &

Ao A, Bt o] e Qe V= o] & OPEﬂUMﬂUr T +=¢

ot Lf(al, etellvd 2 E)Y 5= ltk. 3Ft o] Abe] 45241 7](106, 206)= A1 |

ARG-2L H o H, Ao AH, 5 M5/ d 5& sty o] 9] ZZEAIA (102,

202)E o] &3t A sl7] A8, FalE 4 AN5/Ad 58 RFME MG oA
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Hlo] 2~ = A5 = WS (Convert) & = AT}, 8kt o] 2] &4171(106, 206) =
shif o] ko] LR A4 (102, 202)F ©]-&ato] A2l | A&} tlolH, Alo] R,
FA N5/ & W] 2ME A Go| A REHME A& 2 H3st 4= it} o] &
A3EA, skt o)Akl =2171(106, 206)+= (oFEE 1) A dlo| B L/EE=
dH & 283 5 vk

Hatwo] AL+ AT A 32 o

432 B Ao HEEH = AT A 3 ZE o Al g,

%438 FxEH, AT AY 3] 21000)E 23 WEH(1010), HZ71(1020),
dlo] o] vl 3 (1030), 3 2] Z T (1040), A vl 3 (1050), 21 & A A 7](1060)E

1

¢

E3ES g QlTh o] & A gE = A2 o}y ARk, 1 439] FA/7] TS K 429]
Z R A (102, 202) RH/E= 72171106, 206)01 4 =32 = 9l 1= 439
Bl glo] Q3= I 429 SR A A (102, 202) D/EI= 5241 71(106, 206) 01 A
TaE 4= Q) d & 59, B35 1010~1060-2 5 422] 3Z 2 A A4 (102, 202)°1 A
T E 5 A} T3 B 1010~1050-2 5 429 3 A A (102, 202)00) A
TAE I, £33 10602 5 429 F74171(106, 206)0 A 7-A 2 = itk

FAEHEE %439 A5 A I 2100005 71A FA4 Az "k 5= v
AV, ZEYEE= AR EE 15 3lH v E Aot AREES
HEE5 (e, UL-SCH A%+ 5, DL-SCH A& E£5)& £33 5
A= ohge &) Ad(el, PUSCH, PDSCH)-S B3 A& 5 2t

TARN R = A58 (1010)0] 98] 2T AEH H|E 2
HAehE 5= Q) AR B AMR = A E A D AT 278} gl 74t
e, 27138 gh& T4 717191 ID Z B so] x84 4= ). A9 54
HIE Alg 2~ "27](1020)0)] o8] W A E AdAZ Hxd = Qlry |z
212 pi/2-BPSK(pi/2-Binary Phase Shift Keying), m-PSK(m-Phase Shift Keying),
m-QAM(m-Quadrature Amplitude Modulation) 52 2313 5= It} 4 HE
Al Al 2= ol o] u #(1030)00 o 3l st o] 4] AE wlolo] = v H ¢
ATH ZF A4 gojol o Mz Al L5 22 AT (1040)°) &l 8f e F ot
EEGE R WEE F AvkEZ e 2W). 2] 5T (1040)8] &9 2= dlo] o]
w3 (1030)2] &9 y& N*M | Z 2| I Ed wel w3l & 7 ATt o714,
N2 QFeElU EE 9] /4=, M2 A% dlo]o] 2] 7 g=olt}. o] 7] A,

Y AT (1040)+= 4 W x A EE o) gk Ef 2~ F(transform) 32 2] S (],
DFT H3h)& 533k o] Fo] L] 3 g & 38 4= o), gk, 3 2] AT (1040)+=
EfaFE Zead s FahA a2y ad s

2L w3 (1050)= 2+ oFell Y R E ] Az A EES A 7-F b4 AF o uf g st
T ATk A RT3k 2RE A[E ] Q1o
DFT-s-OFDMA Al £)& 2 85101, 53} S| Q1 o] A
T ATk AT AAV(1060)= M E M2 A EESZ21E £ MNTE YA,

= =
AR FANZ = G HHUE S8l BE 772 A5 5 )l ol & A,

R
Jg o
4y 0
(o]
>
i
2
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»
O
sy
v
=
o>
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[464]

53

A& A4 71(1060) IFFT(Inverse Fast Fourier Transform) =& 2 CP(Cyclic
Prefix) 4+ %) 71, DAC(Digital-to-Analog Converter), =3} “J-&F ¥ 2+ 7] (frequency
uplink converter) & X383 5 Slth

T 7)o A ANEE S AT A AL 439 AT A
74(1010~1060)9] & o =2 434 5= 9t ol & &0, 74 7] 7] (e, & 429 100,
200)+= SHEl U R E/SFAVE B8l FEHE B A E AT = v
FAE FAANTE= AT HAV] 5 Saf dlol =M= Ao = Hekd 5= gl
ol & Y&, Az HA7|= 35 5k ¥ 3] (frequency downlink converter),
ADC(analog-to-digital converter), CP A 71 7], FFT(Fast Fourier Transform) 5. & <
Jﬂﬂ)\mq ol F, o] 2ME 2T &= 2 t]-wf s A,

»E :"ﬂ(postcodmg) P Bz g Do Agd88 A4S A aEQER

1 5= 9ot ZEQ =& B3 (decoding)E A A o] AREFOE =

kA, FAASE A AE A B2 EAD)E NS 597], 2R
FAEFY, B2V H-2a89E8 W Bar]E 23 9
AEHE FXA 77 88 9
o R I B = e B I B B e = = A L 4 P =
2o whef thekgt e 2 7 E & k(e 41 FE).
73‘}_3}1:5_ A1 7171100, 200)+= 5= 422] FA 7] 7](100, 200)01]

A

EEL

o 4 1 FH
230 @ |
[} m“‘

Iz
2%

b

v
-
o
N
é =
M = r{r OE,

fu)
olo ki
% B
2
)
o2
&
> o -

, (element), A +-(component), 5 /- (unit), 2

X 5 (module)® 744 4 9t 1 Eo], A4 7]71(100, 200)= EA131(110),
Aol 7-(120), ¥ 22 #(130) 2 F7F 2 214008 F8E 5 ok FAFE= T4
3| 2(112) 2 FFA7(B)114)S £33 5= Ut ol & 59, B4 3 Z(112)=
% 429] s} o] Ak ] ST E AA(102,202) B/ st o] AFe] W W8] (104,204) &
EE 9tk ol B o], FFAVIE)(114)E & 429 st o)<
£22171(106,206) L/EA= 3ho) o] 2] <ot 1%(108 208)& E3+a 4= 9t}
Al o] F-(120)+= F21-(110), W = 2] 7#-(130) R P 2(140)8F A7 A o=
AAE T T 7]7] o] At F2H-e A o] g, oﬂ , Aol (1200
W 2 2] F 130yl A AH 21/ F ey %‘/785011 7] Hksto] T 7171 €]
A7V A7 A A & 2ha Aol g 5= ATk gk, Al o] - (120)+= W 28] 7(130)°]
A48 AHE FAR(110)E B3 < (el B B VDR FAFA
A H ol 25 B3l AEst A, TAF110)E -3l (e, & S4]
Z17DHEFH T/ I H o] 25 &l Al A REE o 22 (130l
1%}61— 2= o]ﬂ.

F7F 821400 74 71719 Eol whet thdet Al A EH ¢ Aok E
=], F7F 2 420140)= 39 FuiE E, =5 51/0 unit), -5 F 2

p

Il

AFER F Aol % b3 EF% 5 vk ol L ATHH = A& oA 7, A
7171 255 41, 100a), AFF(SE 41, 100b—1, 100b-2), XR 7] 71(%= 41, 100c), &t

N

171(3= 41, 100d), 7 (5= 41, 100e), IoT 71 71(%= 41, 100f), VA1 & W58 &,



WO 2022/010012 PCT/KR2020/009057

[465]

[466]
[467]

[468]

[469]

54
TEI|AGA, FF A X, MTC A, o7 AA, A A GA(E= w55
A, Bk AgA, 1978 A1, AL H /7] 71(52 41, 400), 714 =7(35= 41, 200),

V_,ﬁ_
A A= ok A 7] 7] = ALg-of /A B] 2o ula)
A Ao A AREE Q)

440l A S 717](100, 200) W o] t}oFst ﬁi, AR Y Qs R ES
AA 7} 74 AE HA o]l 25 T3l 4T AAE A, Ao % A7 FAR (11005

g = xao;czoa@%#am. & Eo1, 74 7171(100, 200) el A

Ao (1208} FAI R (110)E Ao 047351131 Aoy 37120y} A1 H ‘ﬂ(Oﬂ,
130, 140)< E/\]Pr(llO)E 28 FAow AA" 5 gt wmak A 7] 7](10

200) el 74 24, AR, 54, R a2 s ol e 248 Y 55%%
- An A E , Ao (120)3= Sl o o] 2R AM o FAE 5

Atk dE & ?ﬂ o] F(120)3= B4l Alo] ZRAAM, o] Ee]Alo] A

3z 22 A A (Application processor), ECU(Electronic Control Unit), 22 =] €]
ZRAA, HEe] Ao TRAA T HFoE A 5 vk thE o=

] 2. 2] %-(130) = RAM(Random Access Memory), DRAM(Dynamic RAM),
ROM(Read Only Memory), 3 2 A ¥ = 2] (flash memory), $] 4] ] 2 2] (volatile
memory), H]-3] 24 1] 2. 2] (non-volatile memory) 2/ o] 9] 3o =2
7494 4 ek

2 utido] 485+ Fdi7]”7] 4

453 g AR o) 2835 o) 711 el A ek o) 7173 A EE,
P ESE, floje] 2 7] (ol, b E ) A, b el 2, Frh g AT,
CEL 5)& 3518 4= v}l F o 7] 7] = MS(Mobile Station), UT(user terminal),
MSS(Mobile Subscriber Station), SS(Subscriber Station), AMS(Advanced Mobile
Station) %=+= WT(Wireless terminal) & X| A & 4= T},

L 455 Fxshd, Fof 7171(100)+= QFEILVHR(108), F215-(110), A o1 7-(120),

] 2] (130), A 5T (140a), Q1E] ] 0] 22 37-(140b) 2 52 7-(1400) &
ket 4= Sl QbEl LR (108)= B4 F(110)2] AR A E = v 5
110 130/140a~140c+= 27t & 44°] E-5 110~130/140°] o & &k},

AR(110)= vHE T4 7171, 7IA = E R A5, HolH, Aol A S 5)E
ZF’\J% T Ak Aol (120)= F o 7171(100) 2] 14 8425 S Aol st
et F2he G s = Atk Ao H-(120)= AP(Application Processor)& 3§}t
AT W E 2 (130)+= o 7171(100)9] 5ol B a3
dlolBl/at b B/ 213/ A =8 & A4S 5= vk, B, v Y] (130):=
[ZE = HeolH/AR & A4S 5 Atk A YE 7 (140a)= F

3]

71710000 Al A& &b, 774 A 32, iE Y 52 23 o v
VB o o] 223-(140b)<= o 7171(100)2k U2 )4 7179 1d & Al e 5=
ATE T # o] 25-(140b)= 247 7171 9ke] 1 d & 3 thge 2 E(A, v &
/EH RE UL d/EH XE)E 23 57 vk =357 (1400)= 9
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[471]
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152w H]"?j 7 AR 9]

o2 g

Vg Al A o] A A Aol o s, T2 o] T Q1 E (feeding point) =, 7]
Sl 9 IRNES T 74 ¥Y ZAER VM= 7] AEE £(on) =
L Z(off)ah= = A (switch) 2 7] F172] v ZRIEE 5 4oLk shrtol
v EQIE| Ay = 7} 2] M EH A 4 A (variable reactance element) S
E3bebe QU7 Al | T kA 7] FEIVE 7o R o) g '
gk A flo] matdom JILR A[2glo] 4240 = v} 5, W™
Al 2=8]18 Aol Qlo] A7), AR A, B35 F v]-go] ZhAasgich

Al A o] A AA ool oSt 7] o] vd FRIEES A1 A A
Hj 2] 5] = A o] &= sfvfo] A1 3] 3E Q1 E(first feeding point) 2 7] A1 9 %] <}
UHE A2 $1 X ol vl A ¥ = A o] & shube] A2 9w 3 Q1 E (second feeding
point) & E 3L V] A2 ¥ EJQEE= 4GV 7HA gl AH A~ Ao 1 )
HFA) A~ AH(radiating element)©l] 7| A ¢FE| U (parasitic antenna)t 1 5Yo] 4] S
F7FebAl FalA &, 7] 9 EIRIEE Y] e g AEd 2~ ghe] 245 S
QFE L9 pattern reconfigurability & @& 5 A Th wheb A, & A A] o o] up&
eV = kst WAL sl & A & == 1oz, 710l v ¢FH| Y (massive array
antenna)E 735817 A& REEHN &E¥ 7] golstt}

= BAA el o Aol ofsh, B Y 3 bk at ded E qtHl Y | E
A 7Es A ol 7] Rbal= QEFHILE S EH S mi < gF
FHET. o] w, 7] StV &0 7] Hae] 9 d
stite] ¥ ERIES] A8 Ei= i) 7] 7Hd
S oA Aol shutel AT whebA, 94 ol 7 & AR shA] e e

O
£
i
=
a2
ofo
it
o
X
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£
oH,
©

Qe Uol] ZRtsto] g4 o w Wizl o] 2= 4= Qlr), 4| 4] O & 1)
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]| of (firmware),

[e)
+
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[478]

71 o]/g-2] ASICs(application

specific integrated circuits), DSPs(digital signal processors), DSPDs(digital signal

T

processing devices), PLDs(programmable logic devices), FPGAs(field programmable
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[480]

?l_

Fot. kb A7 o] Al

ALl Al AFg s

2~
=

OF 1 =] AL ol A]

T .

T

a4 ¥ o] A

)

[e)

=

Yo BE W AR

J

A
=



WO 2022/010012 PCT/KR2020/009057
57

A7 9

Ev}ol] 9lof A,

A} 2~ ZH(radiating element);

7] A} Aaxtol) N EE ¢l 7baty] 98 )Y 2} 2l (feeding line)©]

AY = 5409 9 ¥ 21 E(feeding point) E;

2 waeel oY FAEE % 7 99 FASL Qb 4] 28E

(on) = 2 3 (off)3}= 229 *|(switch); 2

7| Baee] 95 FQES 5 Hof i shife] 99 EelE] e
3

[ 1]

ox N oox rlo ox 2 o o 2

N
i)
1%
o,
[~
b
=
<
g,
o
o
&
=
[¢]
o
@]
)
=
(@]
[¢]
[¢])
o
=}
[¢]
=1
i

s o] st o
B0l YAEEL,

1 AT v X ¥ = A o] & shito] Al 9% 3 Q1 E(first feeding point);

2,

Al 2 &F T2 A2 Aol vl A B = Aol 5 sk o] A2 99
E (second feeding point); 5 ¥ ¢35},
A2 9| EANE= 7] 7HH g AE 2 Ao} A E = AE

= 3k keI

it ox M oz

LN = o N N
o

[ 2] A1 well Aol A,
&7 A AR = A7 WAL x| THE AL (edge) ZH-H 5 Aol
7|Hbste] GA = = o ol A8,
&7 A2 AR = 7] G Hhol AAshE e 5 o2 sk obEL
[ 3] A2 #ell Aol A,

371 54 dol= 71 7H A (edge) = F-E HEthA
7H 2] (edge) 7FAl 2] Z o] 2] 1/3(one third)ol] 7]HH3= AL S o7
8= QHE| L

87341 AL el dojA,
2371 7hH g A E 2 A 2b= 3] Q1Y El(chip inductor), 3 7 9§ Al E (chip

capacitor) == B & | T}o] @ = (varactor diode)?l] 7|§Hel= A& EF 0=

-

ahi= ety
I IS PYPAPNCY PO [ R0 MR s R e R I

¥l el gloj A,

7 2 el Bl 914 Aakas v,

Wl v} rasto] ve] A4 ohelU A E F ] e ETy

ey gad gty e s e e v 2

37 B N ET e B b Sa s 2 ] 9ol Atk

QFEI} TR S 7] W Qrel el A galis WA S ¥ akelaL,

23] Wil skl ubel ¥t = 7k ohel b B4me] BT 2R1ES 9 A7)

B o] )Y FOIES F Ao] & sjife] 9Y ¥l A H = 7hu
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[ 6]

(7478 7]

[ 8]

4% 9]

[7d-7-8F 10]

[7d -8 11]

[7d -8} 12]

58
gl NE 2 AR5 Eghsh,
471 Qb R i) A7) Mol 9] IR % Ao ahhe] 9
ENE S| AH T i) 4] 7hH 2N 240 2 g 2 gk o)A
Holx shtol wd AL 4o sz .
A5 &l 9lol A,
&71 ¢relY SR,
271 Aol shite] Y A EL] A 7] el i gl H o]l &
ek (peak gain direction) B2+= 3 3} 9] J(polarization phase) 5 %] o] &

to o

5o R 3= .

A >
271 B I 2T i Ekn) e oty siHE V] Ao o] 5 Wakol
271 B 2T W) v ukehiE 5 H 9o &= S §H R

A6 el AofA,

271 H 3k 1 (polarization phase)Z} T E A B = /7] QHe| L 3 & of

71dbal= 3k A E g 2 3tetal,

A7 32 ) E & 1% ZH(elavation angle), %% Zh(azimuth angle) 2 47|
%= Z}(elavation angle) 2 “J7] W ZH(azimuth angle)©l] 7] ¥Fé}= H 31}
A

al
1 /d(polarization phase)S E3F3h= A& 573 o2 8= Wi,

A8 grof] A ofA,

’F71 9178l 71dkstE Qbel vy s el 2,

i) 371 Eb Wl whak 1 Abv) 33kl sl ol v kske] A A = A
Hat 77 ii) 471 9 ko] Zpol 7F # 4Q1 QbE| v | o) 7| Hkah=
RS EAHOF 5w,

A6 groll A ofA,

A7 A3 471 vl bE Vel 31 E = ZF otV 2 A4k A
7] Aojm shue] ulY ¥QlES Aela Ay AR = V] 4

SHE V9] 2(on) B= & EZ(off)E HEFWH = B] = (bitmap)ol] 7] W3},
A7) B AE A gt AEE AR E 7] 2 kel g e A ks
EehE S 5 0 sk Wy,

A110 Gell Ao A,

71 78l 7]vkahE QbEL SR o] 24182 7] Bl EW B A7) Zb
Qe Lk 2] el 2 ghol] 7IHbsh= 218 524 0 =2 sk Wi,

T SR A 'l A WIEw & ek 74 x| o] 9lofA,

A< obel

A7) W ot U S S8 A AT E F524 &= ) ol ke Al
71 W orel Y 2 A7) Sk o] ] ALY E Al o] sk skt o] el
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i
)
X
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I+ 3F(peak gain direction)
stubel A E ARE E3lsl= A2 53 07 3= sk o] 49

H] & A] A (non-transitory) 73 FH 5 715 v 4.



PCT/KR2020/009057

WO 2022/010012

1/41

HOONd ANY HOSNd ONISN
140434 14/1Nd/109 3N -
YOVN/)OV 1In/70 -

80¢S VA

90¢S  G0¢S v0¢S

[

X4/X1 /70 TVYINTD

\< ./

oo

J4NQA3004d SS303V WOANVY

NOT1d303y
NOTLVIHOINI
WA1SAS

HOYVS
LIER,
TVILINI




PCT/KR2020/009057
2/41

WO 2022/010012

aloy 1Jeug

£J U0 179 | UNILIOD
< ﬂ:u | I
A %\% ° J9BMIBpUN
<
\
\
\
\
\
\
\
/ <
e Pl
@) |0J3u0y N /WW B\
= B \ \\ Raltad AN / \
T < S . | UoI3BOIUNINIOD

ase]
D>

4o vono]




WO 2022/010012 PCT/KR2020/009057
3/41

=
Ol
Mo
C
o
Ol

J
7Ol
Ih

7N 7N N
/ / /
v+ v+ Lt
N N N A
/Y /7Y /Y s\
N N j - (N
TN, N, 7N, é \
2
N/ N A - S
7N 7N 7N 'S‘ \
K
e’ e’ ./ ‘o



PCT/KR2020/009057
4/41

WO 2022/010012

=N ERY =\ =\ =N STEN TEN TEN sTEN TEN
= ~ 5 1 = o= s T =) { =1 {( ) ( =s)y--+- ((Z)( =
w »/ » / @/ » / NN N RSN N4
_x_o - - - - - . e . . . e . o . e
=3 7 - - P -
s NN 2N (DD (NN .. (DD
__A_._= Qlu\ Qlu\ Qlu\ «\Mn\ » / /l_/l_.\\ /I_/l_.\\ /I_/I_.\\ SIS N/
SIOGIOBNENE®) CHEHE - (OH G
- e T = - e T
Qlu\ Ql...\ Qlu\ B/ » S/ /l_/l_.\\ /l_/_ 4 /lZ -7 LI N g

- . . = - Pagiin Yol Pagmin = P g
S YEAYED = (D CAYCEYCEY--- (2Y(=)
(%} %) [05) B, £ 73 Ny N N/ £ ) 5
I\ I\ I\ n\l.v\ A\Iv\ N SN S N N

~~ o
N o0
b X0
\\Ill \\Ill \‘Ill \\Ml \\Ill .
(DG (D ar o il

NN NN N/

/
Z
\.
/
Z
\.
%
Xl

=
x
—— — —e ' ~—— —— M
. . . B B I__| x_.o =
. * * * * L LIX
. . . . . ™ =
o I TN BN N T =
ar (o) )02 ( ) ( <=
O_n_ N’ SN NOLS AL U Y @ \nU \.n,U
TN TN T RN TN = AZ AS
()Y CE) - (Z23(5) =1 NENE o
R R PN LY A | —|A—5 X o0
FTIN ST TS SIIEN, ST oo m.u an qu 2
() EHOCE) (zy(3) x o N NEJNE =
S’ S NS NI NI/ o A A - A - A -
G GEDIG
MHD
_ = =N =] = _
PO® O® 1 @O O :
. . . . . | _A_.OW > * * * * —_
. . . . . o = x * * * * * ™
. . . . . i B hd hd hd * *
K0 ol = =N (T2 (1
N GSIOIONNGI®) DO N D
? OIOIOMOI®,

@
X1

@
Xa1

@
)(31/




PCT/KR2020/009057

WO 2022/010012

5/41

ar
<
|_ﬁ Kio X
J = =
o
s
e
\»/
o
\&/
o
\&/
\.\I}/
//+\\~
Kl0 Klo
ar ar
KA ol

Kl
ar
ol




PCT/KR2020/009057

WO 2022/010012

6/41

¢ =IY ¢ =Y I =Y
Y Y Y
\“\’/ \\’/ / \\’/ \\’ \.\’ \’/ “\’ \ / \.\’///
\_._,\.ﬂ,\u _ ,\N _ ﬂ, \N _
~\lr ._,@W,.:_,@N @ _+ ,A|f,\ ,@ ._,@N @ _+ ]Jmnv\ Wi ._,EN S _+\
y 2 2
s\, \N _w/, ERWER _w/, “e).. . 2s); _w/,
,/@\ A\~ /@ ,/av /@ }.a ,/8 /8 /c
p N ¢
() SX R L
p AVE
(X SX @0 | 2
p 4
(X X @ X1 €
(X o AN |z
@ X @
p N ¢
(hX SN
Y EIY Eid & Y



PCT/KR2020/009057

WO 2022/010012

7/41

[5=10]

3,01
ZH3 0€

-ex3

5,01 :e18d
ZHd 0

ZH1 0€L ZHl Oty

2,01 :eJs]

ZH1 €  ZH9 00€ ZH9 0€

201 B39

ZHN 00€ ZH €

AouanbaJ4

wuio 0

Rey—euiwer

Key-x

wuQ|

19[01ARILN

wupee WUQOL

SqISIA

wwj o wu | wwo |

Z149YeJa]| aABpww

paJeaju] OABMOID |

wy

olpey

w0l

adA] uoileipey

U15ua |anep




WO 2022/010012

[5=11]

D@
Cﬁﬁ/@

THz SMALL GCELLS

THz DATA
ZE%% CENTRE
NETWORK

8/41

THz
BACKHAUL
LINK

00
A i

PCT/KR2020/009057

000
000
000
ooo (B0

>2LﬂA
600
NNN

ooo ooo
ooa ooa
ooa ooa
ooa ooa

nllo nllo

BACKHAUL
COMMUNICATION

s D

VEHICULAR
COMMUNICATION

LIS

THZ KI10SK
DOWNLOADING



PCT/KR2020/009057

WO 2022/010012

9/41

[5=12]

T | Je|did] | da|diz|ng |
| |
g [T O @ m
| ey == |
PRI |
m [e20| 4] AAQQ‘
! diy
| a1l |
g | e e e e
| JBXIN 8314 JaX1 (48314
| umop {] umop Jy |

INY sueT INy sueT
ulelgesse)  ulesgasse)

€) (?
w | [

INV uJoy INV uJoy

ﬁaﬂﬁwﬂge|||ﬁ ||||||||| mmmmH|JLssgg
| |
m @ W1 = 8% i

| |

m = [491]14 m

| |

| |

| J07B[| 1980 |

Y 80| 4 |

m |

i | pue
N “ ~ d ” wmmm
ESTTE R BRI X1}

| dn 3y dn 41



WO 2022/010012 PCT/KR2020/009057
10/41

[513]
THz lens

/Laser/\/Modul ator
- 7\
e <

\ \/ Optical

fiber
Optical

coupler



PCT/KR2020/009057

11/41

SS90 I ——

My _0
vaaa A PR LY [ p—

Jaq]4 |eo11dg

WO 2022/010012

[14]

P1JgAH g 0

06

|ad | ad |
VEE!
ot | )
= . XU
0sd Aiig oluowse|d
¥S0 =z | DMV




PCT/KR2020/009057

WO 2022/010012

12/41

[5=15]

euuajuy

£4¢L 2461

16¢l

0461

u 18148AUON
1/0

Y Jedul|-UON E=

4v0

JojeJauas quod

Kousnbauy |eo11do:nop

~ |[4o3einpoy |, 103BJ8USY
|eo11dp |eusls {4y |eolldg
’ EES 1 2951 1551 0551
_ o
_ "
JoleJauay -
|eudis eleq b




PCT/KR2020/009057

WO 2022/010012

13/41

[5=16]

|eugis pale|npoy

W -

ZisJexiw |eo11dg
49149AU09 3/0

(P) )
(3) e3e(Q (3) eE(

ﬁ|. |eugis pale|npoy f|.

\
ZisJexiw |eo11dp B
AMHHHHHV M J9149AU0) 3/0 {dor

Joie|npow A31SuUsiuj Joje|npow aseyq

A

(@ (®)

No-X 1no-z 1no-X

> eplInganem

A [e011dg
=
‘ X

opInganem h A

|eo13dg 2,

aA1Jp-|enq

J0BJUOD SABMOUD I



WO 2022/010012 PCT/KR2020/009057
14/41

[5=17]

(b)



WO 2022/010012 PCT/KR2020/009057
15/41

[5=18]

0.34

feed = 0

(a) (b)



PCT/KR2020/009057

WO 2022/010012

16/41

[5=19]

—Zreal

Zimag -

I

circular patch antenna impedance VS feeding point

100

o (=) o
© = N

an|eA aouepadu |

0.35

0.3

0.25

0.15 0.2

0.1

0.05

Ifeed

(a)
S1, 1[Magnitude in dB]

0
=0. 1
=0.2
=0.3

————|_feed
—— | _feed

—— | _Teed

100 120 140 160 180 200
Frequency/GHz

80

(b)



WO 2022/010012 PCT/KR2020/009057
17/41

20]

Radiating element
\<§§§ ————+ (Typel region)

L Radiating element
(Type2 region)

—Substrate

(a)

Radiating element
— (Typel region)

\ N
‘\"%‘&‘\//’\\A\\ }}?d i a’zt’ ing gler)nent
ype2 region

——Substrate

(b)



7.
7

[521]

21210

v

i}

[522]




23210 23220

0 2022/010012 PCT/KR2020/009057
1

%% 7

i




WO 2022/010012 PCT/KR2020/009057
20/41

e
EIK)
EIE)
e

&

2 || D || @

24220

24210




000000000000

2 || &
A || &

%
%

252<0 2?220
25220 25220

PCT/KR2020/009057



WO 2022/010012
22/41

ki
)
AS)

BEER
oe]e]s

26220 26220
\ /
26220 26220

PCT/KR2020/009057



WO 2022/010012 PCT/KR2020/009057
23/41

27500 27220

27400
27500



PCT/KR2020/009057

WO 2022/010012

24/41

[5=28]

SGLIZ | 997022 | 067602 | .1L792C | v 022 |( .0° .06) ¢| eseyd
0001 00! 000! 001 0l pX 50UB1085 )
_ _ 0001 001 0l £x o1qel 4B
FELE | 9OV | E6T | 86 | JS6°1F |( L0° .06) 9| eseyd
_ _ 0001 001 0l X I
0001 00! 0001 001 0l IX o198 4BA

01¢8¢ 0¢¢8e

0¢¢8c  01¢8¢

(@



WO 2022/010012 PCT/KR2020/009057
25/41

[5=29]

29210
\

; r
5

Main lobe direction: (90° ,0° )
¢ (90° ,0° )=23.951°
6 (90° ,0° )=357.063°

(a)

29210 29220

\ i
o

Main lobe direction: (90° ,-16° )
¢ (90° ,0° )=39.284°
6 (90° ,0° )=317.536°

(b)

29210 29220

Xe,=100, Xp,=100

Main lobe direction: (90° ,-27° )
¢ (90° ,0° )=45.982°

6 (90° ,0° )=341.022°

()]



WO 2022/010012 PCT/KR2020/009057
26/41

[5=30]

/

30210 302\10 30210

g ][]
I Il



WO 2022/010012 PCT/KR2020/009057
27/41

531]
31220 31220
31210 31220 31220 31210

31300 31500



PCT/KR2020/009057

28/41

(,02=3",06=0),4d

(02=3",06=0),4d

(0Z=9",06= 0 )y (0Z=9".06= 6 )py® (0Z=9',06=6) 4

WO 2022/010012

[5=32]

‘‘‘‘‘‘‘‘‘‘‘‘‘ -y oy Y
‘‘‘‘‘‘‘‘‘‘‘‘‘‘ [ Y YA NN Y N S
cdf  cdff AL | dg
LY8ISF L 1 ETI=E 1P 9719=C°1 ¢ 0=1°19
oL V8L oL €Cl 919 0 0¢
F DI | (€ DIUY | @ DIUY | (L1)Fuy | Uo ___h#mowmn\_ 'p
an|eA Ja1ilys aseyd |eap] 10848



PCT/KR2020/009057

WO 2022/010012

29/41

[5=33]

0l10LLL 0l10LLI 100100 000111
¢ uJelled g# uJelled C# uJelied I# udelled
)1 J JAL ) YAV ER
o AVAMANCA AN AR 2222 AN CAAHAIL A L2 22 AN AR AN L2722
N N NN NN
v I 4 L A L A
y euuaiuy ¢ euusluy Z euuaiuy | euuajuy
,07:U0119941p weaq 188.4e]



WO 2022/010012 PCT/KR2020/009057

30/41
[5=34]
( Start )

\i

Store antenna pattern database ——383410
\

Calculate ideal phase weights ——S3420
\J

Select patterns with radiation
direction similar to target ——-S53430
beamforming direction

Y
Map phase weights to patterns ——S3440

A J

Control switch and variable | <3450
reactance based on pattern database

End

-
-

A

Baseband— DAC

\

LPF 4(?;)— BPF |

Phase PA
shifter




PCT/KR2020/009057

WO 2022/010012

31/41

[5=36]

1no

C)

= EJ) = 13N = 137
1y 1y Wﬁ 1y
N eN LN —o U1 4y
H__l%m_\ H_Jp% . ERIEEN
N I
1n04y - . . H_ m“_u|_
20 2% 190
eP1E g IP1E  [Jnd
PPA PPA PPA
_ B (e) B ~
Wm_oH W 4T iy
mg%ur [ [ 27
A Ly Ly L
i
e e e
_ ! N N
\\\ rll
f ) a 1 3 a 1 1
1 £ L L

NI



WO 2022/010012

537]

PCT/KR2020/009057

Switch

network

Switch

network

32/41

Baseband —

DAC

Y

LPF 4—%}—» BPF | . .
LO Switch _jj7

network
(a)
o/c
o/c
v o ;zﬂ
o o
Switch vaiaple
reactor

Switch network

(b)



WO 2022/010012
33/41

[5=38a]
groposed antenna beam pattrn(4 patterns)

I I I I I
——16elements, 0. 51ambda spacing
--—-target direction = -30degree

.|
RaW i
R

I
|
|
I
—40 i | beam d]reqt )nJ—30°
{ | beam gdin: Ib. §803dB
{ | 3dB begrwidth:|7°
: ™

gain (dB)

-90 -60 -30 0 30 60 90
phi (deg)

Proposed antenna beam pattrn(4 patterns)

——16elements, 0. 51ambda spacing
—©—-30degree, 15.3803dB

PCT/KR2020/009057



WO 2022/010012
34/41

[5=38b]

Proposed antenna beam pattrn(4 patterns)
[ [ I I
—16elements, 0. 5lambda spacing
-——-target direction = -20degree

1
Rl AVN!

|
B i
= l \
e |
& \/ V i V \
=30 i
|
|
~40 | beam direction -20°
| beam gain: 15.3554dB
i 3dB beanwidth: 7
_50 | |

-90 -60 -30 0 30 60 90
phi (deg)

Proposed antenna beam pattrn(4 patterns)

——16elements, 0. 5lambda spacing
——-20degree, 15.3554dB

PCT/KR2020/009057



WO 2022/010012
35/41

[5=38¢]

Proposed antenna beam pattrn(4 patterns)

I I [ 1 I I
——16elements, 0. 5lambda spacing
-—--target direction = -10degree

_1: /\/ \
|

1IN
AN

|
40 beam direction -10°
beam gain: 16.0129dB
?dB beanridth: 6°
|

gain(dB)
>

-90 -60 -30 0 30 60 90
phi (deg)

Proposed antenna beam pattrn(4 patterns)

——16elements, 0. 5lambda spacing
—o—-10degree, 16.0129dB

PCT/KR2020/009057



WO 2022/010012

[5=39a]

gain(dB)

36/41

Proposed antenna beam pattrn(4 patterns)

10

I I [ I I
——16elements, 0. 5|ambda spacing
-——-target direction = 10degree

ol
\

S

~

|
|
|
-20 i !
|
W
I
I

-30 {

—40 beam direction| 10°
beam gain: 15.1032dB
3dF Ibeanrlidth: 6°

_50 |

-00 60 -30 0 30 60 20
phi (deg)

Proposed antenna beam pattrn(4 patterns)

——16elements, 0. 51ambda spacing
—©—10degree, 15.1032dB

PCT/KR2020/009057



WO 2022/010012
37/41
[5=39b]

Proposed antenna beam pattrn(4 patterns)
I I I [ 1T I
——16elements, 0. 5lambda spacing
-——-target direction = 20degree

A
e

g M\l

|

=3 o
TS

—/

E WA | l
=30
40 beam direction “9°
beam gain: 14.5B11dB
3dB be:anrlidth: 7°
_50 |

-90 -60 -30 0 30 60 90
phi (deg)

Proposed antenna beam pattrn(4 patterns)
90

10— 60

—— 300
270

——16elements, 0. 51ambda spacing
—-19degree, 14.5311dB

PCT/KR2020/009057



WO 2022/010012
38/41

[5=39c¢]

groposed antenna beam pattrn(4 patterns)
[ [ [ | [
——16elements, 0. 51ambda spacing

-——-target direction = 30degree

-10 \

)
=-20 A
& q l
_40 ea d]rection]30°
!eah gqih: 13.]815dB
dB be{nlhidth: 7°
-50 '

-90 -60 -30 0 30 60 90
phi (deg)

Proposed antenna beam pattrn(4 patterns)
90
120 _—4gp~._60

——16elements, 0. 5lambda spacing
——-30degree, 13.7815dB

PCT/KR2020/009057



WO 2022/010012 PCT/KR2020/009057
39/41

ER2l S Brabit e RAA H A ——S4010

Et2t 2liral grakph 2ted =l otHILE e =2 28 84020

Y

F A0 JlBtol= QHHILEF THE =
A HHe ofgILL R 54030
Y
e
[541]
1 100e
100f Home
Appliance
100d
_ 150a
[oT device 200
Hand-held
4?0 device
Al Server
/device 100c
XR device
Robot 150a 200
100a Vehicle - S » Vehicle
150b

100b-1 100b-2



WO 2022/010012 PCT/KR2020/009057
40/41
[5=42]
108 208
1?2 ](3)0 1())6 ——— - 2(()6 2(3)0 2(()2
( First Device ) Second Device )
Processor (s) | |Transceiver (s) Transceiver (s) | |Processor (s)
Memory (s) Memory (s)
] i
( )
104 204
[5=43]
1000(102/106, 202/206)
codewords layers
1010 1020 1030 1040 1050 1060
Resource Sienal
> Scrambler (> Modulator [— - » Block ~a 5 —>
] ] M enerator
i ! apper
; Layer ; .
i Mapper i Precoder :
! ! Resource Sienal
‘+»{Scramb | er = Modul ator "V= » Block [ e g e
Ma enerator
pper
1010 1020 1050 1060
[5244]

Device (100, 200)

Communication unit(110)
(e.g., 5G communication unit)

Control unit(120)
(e. g.,processor (s))

Communication circuit(112)
(e. g. , processor (s), memory (s))

Memory unit (130)
(e. g., RAM, storage)

Transceiver (s0) (114)
(e.g.,RF unit(s), antenna(s))

Additional components (140)
(e. g.,power unit/battery, /0 unit,
driving unit, computing unit)




WO 2022/010012

%45]

108

110

|

41/41
140a
I
I [
! Power supplyl
! unit !
S —— d

.
.
.

Communication|

unit

PCT/KR2020/009057

130
Control Memory
unit unit

1?00 I-

L it 1 7
| r}{?_HTLE1 | | Interface |
il Display J i i unit i

o




INTERNATIONAL SEARCH REPORT

International application No.

PCT/KR2020/009057

A. CLASSIFICATION OF SUBJECT MATTER

HO1Q 3/30(2006.01)i; HO1Q 21/06(2006.01)i; HO1Q 21/24

(2006.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed

by classification symbols)

HO01Q 3/30(2006.01); GO1R 29/10(2006.01); GO1S 13/04(2006.01); GO1S 13/90(2006.01); HO1Q 13/08(2006.01);
HO01Q 21/00(2006.01); HO1Q 3/00(2006.01); HO4B 7/0408(2017.01); HO4B 7/06(2006.01)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Korean utility models and applications for utility models: IPC as above
Japanese utility models and applications for utility models: IPC as above

Electronic data base consulted during the international search (nam

eKOMPASS (KIPO internal) & keywords: <& U (antenna),

e of data base and, where practicable, search terms used)

] 2}l (feeding line), 2= 9] X (switch), 2] o &l 2

1 —

(reactance)

C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

JP 2011-055428 A (MURATA MFG CO., LTD.) 17 March 2011 (2011-03-17)

X See paragraphs [0029]-[0046], claims 1-3 and figures 1-8. 1-4

5-15

KR 10-1917044 B1 (HONGIK UNIVERSITY INDUSTRY-ACADEMIA COOPERATION
FOUNDATION et al.) 08 November 2018 (2018-11-08)

Y See paragraphs [0085]-[0090], claim 1 and figures 1-5. 5-15
KR 10-1894240 B1 (KOREA ADVANCED INSTITUTE OF SCIENCE AND TECHNOLOGY) 04
September 2018 (2018-09-04)

Y See paragraphs [0048]-[0049] and figures 1-6. 8-9
US 2020-0166623 Al (QUALCOMM INCORPORATED) 28 May 2020 (2020-05-28)

A See claim 1 and figures 1-15. 1-15

Further documents are listed in the continuation of Box C.

See patent family annex.

Special categories of cited documents:

document defining the general state of the art which is not considered
to be of particular relevance

document cited by the applicant in the international application
earlier application or patent but published on or after the international
filing date

document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

document referring to an oral disclosure, use, exhibition or other
means

document published prior to the international filing date but later than
the priority date claimed

«1> later document published after the international filing date or priority
date and not in conflict with the application but cited to understand the
principle or theory underlying the invention

«X” document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive step

when the document is taken alone

> document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

document member of the same patent family

Date of the actual completion of the international search

07 April 2021

Date of mailing of the international search report

08 April 2021

Name and mailing address of the [SA/KR

Korean Intellectual Property Office
Government Complex-Daejeon Building 4, 189 Cheongsa-
ro, Seo-gu, Daejeon 35208

Facsimile No. +82-42-481-8578

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (July 2019)




INTERNATIONAL SEARCH REPORT International application No.
PCT/KR2020/009057

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

US 2014-0049440 A1 (MURATA MANUFACTURING CO., LTD.) 20 February 2014 (2014-02-20)
A See claims 2-4 and figures 2A-9. 1-15

Form PCT/ISA/210 (second sheet) (July 2019)



INTERNATIONAL SEARCH REPORT International application No.
Information on patent family members

PCT/KR2020/009057
. Patf‘/nt document Publication date Patent family member(s) Publication date
cited in search report (day/month/year) (day/month/year)
JP 2011-055428 A 17 March 2011 JP 5487818 B2 14 May 2014
KR 10-1917044 Bl 08 November 2018 None
KR 10-1894240 Bl 04 September 2018 WO 2018-190495 Al 18 October 2018
uUs 2020-0166623 Al 28 May 2020 None
uUs 2014-0049440 Al 20 February 2014 CN 103534874 A 22 January 2014
CN 103534874 B 25 November 2015
JP 2014-153690 Al 31 July 2014
JP 5505561 B2 28 May 2014
uUs 8912972 B2 16 December 2014
WO 2012-153690 Al 15 November 2012

Form PCT/ISA/210 (patent family annex) (July 2019)



= A & AR AL A e S
PCT/KR2020/009057
A. @ o] &3l 7| 2 F(FA 53 EFAPC))
HO01Q 3/30(2006.01)i; HO1Q 21/06(2006.01)i; HO1Q 21/24(2006.01)i
B. ZAME 2o}
A H AT (T A ESE/FE 71 AD
HO1Q 3/30(2006.01); GOIR 29/10(2006.01); GO1S 13/04(2006.01); GO1S 13/90(2006.01); HO1Q 13/08(2006.01);
HO1Q 21/00(2006.01); HO1Q 3/00(2006.01); HO4B 7/0408(2017.01); HO4B 7/06(2006.01)
ZAE 7] &R okl &3k HATE ol £d
St 55 A 8 2Ib T W S A A 8210 . AL FH A el 7A€ IPC
EFZAE2FTH P AEZNAE AT H: AR # -3 el 712 IPC
A A el o] &5 dat o] E W] o] A (E|o] o] 0] WA g Ao dEi= HF))
eKOMPASS(5-8] 4 5 A YA ~8) & 719 =: ¢tel|vH(antenna), & 29 (feeding line), 2= A (switch), 2] A& 2~
(reactance)
C. 4 &3
MEEEE gEA ¥ Bl AT A9 714 e 47
JP 2011-055428 A (MURATA MFG CO., LTD.) 2011.03.17
X 2 [0029]-[0046], H7+E 13 2 & 1-8 1-4
5-15
KR 10-1917044 B1 (j—‘” EH@,'E_ Ak Q’?ﬁ Het %) 2018.11.08
Y 2} [0085]-[0090], T8 1 2 & 1-5 5.15
KR 10-1894240 B1 (8= 318} 7] - 9) 2018.09.04
Y 2k [0048]-[0049] 2 = 1-6 8.9
US 2020-0166623 Al (QUALCOMM INCORPORATED) 2020.05.28
A AT 1 5 & 1-15 115
US 2014-0049440 A1 (MURATA MANUFACTURING CO., LTD.) 2014.02.20
A A7 2-4 3 =W 249 1-15

[ 57t @l cazel 71 A5 9. g Es]o] et WA B A4 A L

* ol gyl falo] 5

“A” 53] Feol %i “T° TAEYY e AY 2o FlE Sl eR 93 g Es)
S X grom Wyl 7127k i gt o] 2.2 o] s3] 918 2

“pr B A F o A - XS Rl

B oA Edduy X SE o] Qi HAl aY B al shnte w7 Wyl
ol5el ge A= A5 EE AR o] Qi A0 Bk,

‘L M7 FA o o o ; o
A L e Y B el Rl EAl o) wao) st o] 4o vhe a3
eard zghel 492 0 o] Aol A Ay A4S A rE g

dwd ) e Angel gt Ao Bt

0" FE A AR, A e SR ARk gl £

P e o) o] FAHY O FAENY olgle] FH e & TALHSSATA Ko LA

T A AR A SR A TA ZALE A dhE
2021304207 (07.04.2021) 2021704208 (08.04.2021)
ISA/KR®] 3 2 $-HF2 A AL
W= 583
(35208) A F A AT FALZ 189, 4% (EAF, AR a3 |
A AhH
s 5 +82-42-481-8578 A8 3. +82-42-481-3463

A& PCTASA210 (- H A £-4]) (2019 79)




LA ZAR A TAELHNE
SEH ) B PR
R £ PCT/KR2020/009057
A ZAFH LA o] & - el s -
oAb 719 e5E 719
JP  2011-055428 A 2011/03/17 JP 5487818 B2 2014/05/14
KR 10-1917044 B1 2018/11/08 Era=s
KR 10-1894240 B1 2018/09/04 WO 2018-190495 Al 2018/10/18
US 2020-0166623 Al 2020/05/28 Era=s
US 2014-0049440 A1 2014/02/20 CN 103534874 A 2014/01/22
CN 103534874 B 2015/11/25
JP 2014-153690 Al 2014/07/31
JP 5505561 B2 2014/05/28
US 8912972 B2 2014/12/16
WO 2012-153690 Al 2012/11/15

A& PCTASA210 (5531 F=718-2) (201941 7¢)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - description
	Page 31 - description
	Page 32 - description
	Page 33 - description
	Page 34 - description
	Page 35 - description
	Page 36 - description
	Page 37 - description
	Page 38 - description
	Page 39 - description
	Page 40 - description
	Page 41 - description
	Page 42 - description
	Page 43 - description
	Page 44 - description
	Page 45 - description
	Page 46 - description
	Page 47 - description
	Page 48 - description
	Page 49 - description
	Page 50 - description
	Page 51 - description
	Page 52 - description
	Page 53 - description
	Page 54 - description
	Page 55 - description
	Page 56 - description
	Page 57 - description
	Page 58 - description
	Page 59 - claims
	Page 60 - claims
	Page 61 - claims
	Page 62 - claims
	Page 63 - drawings
	Page 64 - drawings
	Page 65 - drawings
	Page 66 - drawings
	Page 67 - drawings
	Page 68 - drawings
	Page 69 - drawings
	Page 70 - drawings
	Page 71 - drawings
	Page 72 - drawings
	Page 73 - drawings
	Page 74 - drawings
	Page 75 - drawings
	Page 76 - drawings
	Page 77 - drawings
	Page 78 - drawings
	Page 79 - drawings
	Page 80 - drawings
	Page 81 - drawings
	Page 82 - drawings
	Page 83 - drawings
	Page 84 - drawings
	Page 85 - drawings
	Page 86 - drawings
	Page 87 - drawings
	Page 88 - drawings
	Page 89 - drawings
	Page 90 - drawings
	Page 91 - drawings
	Page 92 - drawings
	Page 93 - drawings
	Page 94 - drawings
	Page 95 - drawings
	Page 96 - drawings
	Page 97 - drawings
	Page 98 - drawings
	Page 99 - drawings
	Page 100 - drawings
	Page 101 - drawings
	Page 102 - drawings
	Page 103 - drawings
	Page 104 - wo-search-report
	Page 105 - wo-search-report
	Page 106 - wo-search-report
	Page 107 - wo-search-report
	Page 108 - wo-search-report

