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(57) Abstract: The present invention relates to a wireless communication system, and specifically, to a method and a device for the
method, the method comprising the steps of: receiving scheduling information including LBT type information and PUCCH resource
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(57) SOFM: B b & A A Al dlef $het 5o 2 4, 744 O % LBT B 41 % PUCCH A9 A4 A8 £83he
2ASY ARE FAsHE WA 37] 2AFY gue] 7]ake] HoEF sk B 7] LBT £h) o] 7] shel
LBT 432 585 51, 47] do]Ejo] o)k ACK/NACK A W8 PUCCH A& ol 83fo] dati wAZ wtaliL, 7]
LBT £}¢) 4 1.9] gtel 7]93) 359 PUCCH A4 13 % shLke] PUCCH AH41 3 #o] 21 815] 31, 437] PUCCH 212 37

A elE PUCCH AHY A & Fol 4
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)
=
T AT U5 5 S(multiple access) A 2=l o] T, Th5 3 & A| 228 9

DMA(code division multiple access) A| 2~ &, FDMA(frequency division

multiple access) A] 22 &), TDMA(time division multiple access) A| 2~ &1,

OFDMA (orthogonal frequency division multiple access) A
carrier frequency division multiple access) A| 228l -5-o] 3]
g o] A A

713 A

2~ ¥ SC-FDMA(single
).

S5 e BE A0 Saehiz g D olE

ol A o] FarA} ehi= 7w A AA B V] Vs A AA R A T A

7| A Z2HE B ko]

o s o
o, A e i hE 7|44 BAI S ofe o]

ahiz 7] ikl A Be] A4 7HA Aol A B el ol 5 92
Zolet.

B A 2o M B4

vt of] 9l o} A, LBT(Listen-Before-Talk) E}S] A X 2 P

Control Channel) AH A A AB.E E3tsl= ~AEH A
A7l 2AlEE AR 7Hkate] HolH & FAl s
Z1gksto] LBT A& 3 ¢k 5, 7] o] ol tig A

A%ahis WA S 288151, A7) LBT BF] A H.9] gl

A7 A S E AEste
CCH(Physmal Uphnk
HE Al @,
] 471 LBT B %3 1o
ACK/NACK 4 H.E
7| gkaf 547 ¢] PUCCH

A2l A3 = sk PUCCH AH! g §o] A ¥ AL, 437] PUCCH AR <= 7471

e PUCCH A 3 5ol A 471 PUCCH A4l A
Wi o] Al g-E T

¥oe] thE o, FA FA A 290 ALgH =
A

Al g Bl o) 3l A A ==

= 541 g ol glof A,

-

H 2] U I 2 M A E ESHELAL, A7) 3 2 M| A =, LBT(Listen-Before-Talk) E} ¢
A 1B 2 PUCCH(Physical Uplink Control Channel) A} %] A] 4 B & 3 3}5}=

2AlE® GEE FAletaL, 7] 27" ARl 7

ato] HlolH & =alstH,
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[7]

[8]

[9]

[10]

[11]
[12]

[13]

[14]

[15]

[16]

[17]

[18]

271 LBT EFQ] A Hool] 7]¥k3lo] LBT AA}E =33k 5, 47| dlo] g ol o &t
ACK/NACK A H.E PUCCH A€l & o] &3to] AFat = -4 ¥ 31, 7] LBT
EF] A H o] gholl 7]4ba|| 54=2] PUCCH A # 3 % 32| PUCCH A+
el AE ¥ a1, 471 PUCCH #H12 371 A Bl PUCCH A9l R 3} 5ol A
%371 PUCCH Al A1 A A Ho ol o] 8] XA 5] =S4l X7} A 3t

At A 5HA|, 7] E479] PUCCH AH 32 49 AT NS E 23l
T3 ¥ a1, 747} 2] PUCCH 2AH 3 7h7h o] LBT B}l oll tf-g-5h &9
PUCCH A8 xghe 4= it}

v A s, 471 LBT BFY) A B.9] gho] A1 LBT B & A Al sk= 49, 471
PUCCH A& A1 PUCCH A 3 5ol A 7] PUCCH AHl 2] A] A B0
olal x| A15H, 471 LBT BF9} 4 5.9 %}ol A2 LBT BFY & A Al 8l= 745, 471
PUCCH A2 A2 PUCCH A A3} ol A 7] PUCCH AH A A] 4 H o
ol A A= 3L, 7] Al1 PUCCH AH A 33} 4471 A2 PUCCH Al {3& A&

5 AU

vt 25, 471 Al LBT EFYY -2 M- 7} =3 ¥ %] ¢F= LBT B} &
el 5z, 7] A2 LBT EFY 2 7] Wl-9 7} 423 5] = LBT EF -2 Y el 4=
A

vl gk & A, A7 ACK/NACK A H.3= UCell(Unlicensed Cell)oll A A4 4=
A

nle2l 817, 4F7] LBT+= CAP(Channel Access Procedure)& X313 = )

vtk Al & A, A7 F4 B4 Al 22 '1-& 3GPP(3rd Generation Partnership
Project)-7] 9k A1 E41 A 2~ €S- 33 = 9

=
9% 5 9t
Boo) ] Qe 5 glis Rahiz ol ol A A ERER AFHA gom,
A5rshA] e i OhE BAEE oleel Z A 2E B Bgo] 3

¥ourgol] kol H7] A AA AWl AT EHEE, AR BHS
ool oh 3k A el & AT, S Ayt gl 2 el 7%
Apg-2 A k.
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[19] 38 £330 29 18] E(resource grid)E o A gk}

[20] %= 4= A7]-9H8] (self-contained) &5 9] -2 & o Al H}

[21] 5 5 A7]-ghH] &35 Well 28] Aol misg B = ol & AR

[22] % 62 ACK/NACK A% 34 S o A] 3t}

[23] %= 7-& PUSCH(Physical Uplink Shared Channel) A< 4 & o A] 3Hc},

[24] % 82 Alo] 4 B.E PUSCHOl th53}ét= o & vehdith,

[25] L o= s g & A ek A B2 A 28E oA g

[26] 510 Bl s = el A 2kl & ek WS Al

[27] NS AFEAANT AES g 2o Type | CAP &4 55 50|t

[28] %= 123= PUCCH(Physical Uplink Control Channel) A<+ 3} -8 of A] 3T},

[29] 5 13~143= ¥ 0ol mE AT A R A dEs A

[30] 5 15~18E ¥ ol A 8u= S A ARl A V7S el Al
Ao AAIE A%

[31] o] 5}¢] 7] <2 CDMA(code division multiple access), FDMA(frequency division
multiple access), TDMA(time division multiple access), OFDMA (orthogonal
frequency division multiple access), SC-FDMA(single carrier frequency division
multiple access) &2 -2 TFFgE -4 A & Al =8l ALg-E 4= 9T} CDMAT
UTRA(Universal Terrestrial Radio Access) CDMA20003} -2 541 7| (radio
technology)Z T-&d 2 4 21 t}. TDMA = GSM(Global System for Mobile
communications)/GPRS(General Packet Radio Service)/EDGE(Enhanced Data Rates
for GSM Evolution)¢} #2241 7= &2 &€ 5= 3lvh. OFDMA-= IEEE 802.11
(Wi-Fi), IEEE 802.16 (WiMAX), IEEE 802-20, E-UTRA(Evolved UTRA) &3} &
54 7142 749 4= 9ok UTRAT UMTS(Universal Mobile
Telecommunications System)©] o] T}, 3GPP(3rd Generation Partnership Project)
LTE(long term evolution)<> E-UTRAE A}-8-3}:= E-UMTS(Evolved UMTS)<]

@] X o] 31 LTE-A(Advanced)i= 3GPP LTE2] ¥ &3 ¥ 7 o] t}. 3GPP NR(New
Radio or New Radio Access Technology)t 3GPP LTE/LTE-A2] 1 3}¥ B A o]t}
[32] U5 B2 32 77150 vs & 54 83 87817 Heol whef 7]E 9

RAT(Radio Access Technology)®ll H| &l 4% 2uld B2 =uls= ZA4lof of ¢t
R0l BhFE 5L gleh e, bl 717 9 AR S-S s oA

Ay A v} B}k A 8] 2~ & A ¥ 5= massive MTC(Machine Type
Communications) = ZFA| ) Z-2lol| A a18]E £ o] = dhyfolt}. T3

A1 2] & (reliability) 2 #] 9 (latency)oll T1743F A 1] 2~/ b 318 §F 541 A] 2~ H]
]z}l o] =2l ¥ a1 ). o] 2} o] eMBB(enhanced Mobile BroadBand
Communication), massive MTC, URLLC (Ultra-Reliable and Low Latency
Communication) &< 318 3k Z}A| T RATS =)o) +=2] ¥ a1 oy, B

b o] A = H o] A &l & 7142 NR(New Radio 3= New RAT)o] &} a1 &},



[33]

[34]
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A& &3l 3H7] 9180, 3GPP NRS 9 52 7| =8l x| 7F £ whrg o] 7] & 4]
Aol olof At = A& o}t

S B A 2 Elo| A e v x| o 2 1 E] 518 H(Downlink, DL)E 2 3
ARG FAlstar, @2 7| x| o 0 7 A8Fe A (Uplink, UL)E T3 4 B&
AFse), 7| A F 3 @ido] &8s A H = ol 2 thgsh Alo] AR E
E3betal, o]l Eo] 4 o RO T8 Kol whet thekst 51 Ad o]
LA gt

= il

[35]

[36]

[37]

[38]

[39]

12 3GPPNR A =8lof] o] &%= &¢] A EE R o] 55 o] &3 A4
A

>
1.01,
[-'>~1
oby

2
i)
o

S10191 A 7| A= 7} F 71 & 253 59 7] A ©A(Initial cell search) 2H$1-&
T st o] & 98l Wd2 7] A = & 2 KB SSB(Synchronization Signal Block)&
218}, SSB= PSS(Primary Synchronization Signal), SSS(Secondary
Synchronization Signal) ¥ PBCH(Physical Broadcast Channel)& 3£ 3} gtc}, Thg-2
PSS/SSSell 71Rksto] 71 A 53 57| & 951, A ID(cell identity) &9 A HE
g5k}, gk v PBCHell 7| ¥ksto] Al f i A WE 853 5= Qv
ShH, whd e 7] Al gA Ao A sFeke] 1 2= Al & (Downlink Reference
Signal, DL RS)E =4l8te] ataFd =1 A d el & gl == Sl

Z7] A GAS vk @2 @A) S10200 4 2] 88k =1 Alo] 2 (Physical
Downlink Control Channel, PDCCH) ¥ =] 3}3F = Ao )€ A Ho =
&2 513k A & Al € (Physical Downlink Control Channel, PDSCH)-&- <=4l 5} ¢
U TAAN AN AR E g5 ¢ ol

o] %, i VA 5ol A& SrEty] el dA S103 WA EA 106
9] 4 34 (Random Access Procedure)S <=3 & 4= It} o] & {8 @
= dof A& A %(Physical Random Access Channel, PRACH)S &3]
> 2] 94 (preamble) & H 4 5H31(S103), &2 3t A Ao Ad R o]

% 1

af
A 4 A ThS104). 74 A 719 91 9] F £-(Contention based random access) <]
G 37 =2 oo A& A AE(S105) R =2 ek A Alo] Ad 2
of &3tz & st A ¥/ A 4(S106)% 22 F= 32
A ZHContention Resolution Procedure)E 4~ & 4= At}

et atel A AAE T e Bt o] = kA Ql AE/sl g A NS
AL AxzA =8 stFd A Ao Ad/ey stdFd A o Al 741(5107) 2
E2] Ak =1 - A 9 (Physical Uplink Shared Channel, PUSCH)/ = 2] 8k =1

o] Al 'd (Physical Uplink Control Channel, PUCCH) A $-(S108) =3 & 4~

At g@ko] 7| A5 o 2 AFeh= Alo] ARE B sto] ks A Ao
A H (Uplink Control Information, UCI)2}aL *] & gt} UCIE= HARQ
ACK/NACK(Hybrid Automatic Repeat and reQuest
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Acknowledgement/Negative-ACK), SR(Scheduling Request), CSI(Channel State
Information) 5 33} 3$t0}. CSI= CQI(Channel Quality Indicator), PMI(Precoding
Matrix Indicator), RI(Rank Indication) 5 & X33t} UCLi= YHHa o2
PUCCHE Zall A& ¥ A9k, Alo] 4R e} Egfjg] do]E|7} Aol &5 ofjof &
737 PUSCHE Eall A5 o vt 3, vl Ef =2 2 /A Al 2] &)
PUSCHE %8 UCIZ H|F7]H o2 Afa 5= 9]

[40] 27 54 9 S (radio frame) o] -2 E ¢ 16&4. NRo A & = 2
st A A2 2y doz Y. 72 74 Z U2 10mse] dol & 7HA|H,
T 702l 5ms &} 32-3 2 Y (Half-Frame, HF) 2. 2 F-3tH T}, 2} FZ-3 g 92 57) 2
1ms 4] H.3Z 2 Y (Subframe, SF) 2.2 F-S T} A B 2 2| -2 sl o] 49
&30 7 ¥aty, A E gl U &5 74~ SCS(Subcarrier Spacing)©]]

o] &g}, ZF &5-2 CP(cyclic prefix)©ll what 1271 == 147 2] OFDM(Orthogonal
Frequency Division Multiplexing) 4 +-& 33t} B & (normal) CP7} AF-8-5] =

79, 7t &5 1471 2] OFDM 4 58 £330}, 84 (extended) CP7} AH-§- ¥ =
A9, 7} &3 127112 OFDM 4l &-& ¥3 gt}
A1 1S HE CP7RAMEEE A9 SCsol ufek 2 9 A 3e] A Eele) 8
25 o] Aol AR Ielo) W o] Al S A ol A,
[42] 3]
SCS (15*2/\11) N Slmsymb N frame,uslot N subframe,uslot
15KHz (u=0) 14 10 1
30KHz (u=1) 14 20 2
60KHz (u=2) 14 40 4
120KHz (u=3) 14 80 8
240KHz (u=4) 14 160 16
[43] NSl SEZ W AEY A
[44] * N frdmeu orn 2L Ay Eﬂ o] LH ‘Cl] 7HZ,1
[45] sk N subfrdmeu ]\ll H 3 Eﬂ ()] LH ‘Cl] 7HZ,:
[46] 3t 2+ Q%} CP7} AR& 5= 7 9-, SCSell whet &5 8 Al &9 7=, Zed d

&3 e AEZ Q] H &3 57 GebA = 41E oAl

SCS (15*2/\11) N Slmsymb N frame,uslot N subframe,uslot

60KHz (u=2) 12 40 4

48] melgle] Faiz ol Ao Btsha, Tel el 4 AH e gle] 5, L5l 4,
Nl i sl M E 5 Yk,
A

[49] NR A] 2~ Bl A = spu}o] ghuto) A] 1§ty

iy

25:5] 4% 1ko] OFDM
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i 135 2 4] (numerology)(ell, SCS)7} Aol st Al A= 5= At ool whe}, & U
Mol AR A4 H AIZE AR, SF, &3 = TTHEA 97, TU(Time Unit) =
Aol (A Algh) o] ¥Rk A &Ll AdolstA AAE Sl of 7] A,
4142 OFDM 41 & (&%, CP-OFDM 4l &), SC-FDMA 41 & (-, Discrete
Fourier Transform-spread-OFDM, DFT-s-OFDM 4! )& 3238 4= it}

[50] T 32 &3 A9 18] E(resource grid) S o A] 3HTF, &322 A F | QT ol A

o M

Mo

Baol AES 8l o & 5o, B5 CP A $ 2] &30] 147] 9]
AEE E9tst, G CPY A 5 shbe] £3o] 1270 9] Al & ket
Hhg b= Sk S| QLo A = o] Hukg9k 5 ¥ $Hglt). RB(Resource

Block):= £ [l o] A B4=(of], 12)9] 153t ubbul 2 4ol ¥},
BWP(Bandwidth Part)x= 5= 3}5= 5w Qlof| A E-4=2] &1 <3l PRB(Physical RB) &
Aol ¥, s}l 7 2 2 4] (numerology)(4ll, SCS, CP A o] 5ol o &2 4=
ATH whsb= o NN, 571) 2] BWPES 318 <= it} tlol B 41L&
243 BWPE Sall A 3l shto] whikghe = shubo] BWPRE 24 3
T AT A 2= A kel Q@ A= A 2 A (Resource Element, RE) =

A A, shto] A Al Eo] v = 4= Qi)

[51] % 4= A7]-9H8] (self-contained) &35 2] T2 E o Al gHT}. NR A| =Bl o A
) ahte] &3 el DL Aol Al'd, DL %+= UL tl| o] E|, UL Alo] A
SOl BF ¥ghE 4= AU FRE 50 F o & B, &5 W9
A5 N7 A E-2 DL Alo] Al d-& A Eshi=t AM8-% a1(0] 3l DL Alo] 49,
SE o v 9 M7l Y] A E-& UL Alo] Y-S A=t ALgE &
AThelst, UL Ao & 9). N# M 242} 0 o] -9 Aol T} DL Alo] & <7} UL
Aol @] Alolol] = A G (ol s, el 9 9) DL HolH HE<
Al AFGE AL, UL HolH AEs 98l A2 5 Aok Alo] 1} dlolH
o o] A}olo]l = DL-to-UL &8 UL-to-DL 2= A& 98 A 7k Jlo] &8 4=
ATH A o2, 5o FAAS 1T ¢ AT T S AR EA TR
v ¥ ik

[52] 1. DL only 4]

[53] 2. UL only 74

[54] 3. Mixed UL-DL 74

[55] - DL % 9 + GP(Guard Period) + UL #| o] % &

[S6] ~ -DLA®] 9% +GP+UL 9

(577 *DL 9%: (i) DL Hlol € 9, (i) DL Alo] 4] + DL Hlol¥] 9%

[58)  *UL 9 %: @) UL dloEl 9, (i) UL ElolEl 9o + UL Alo] 99

[59] 55 A]-e] &3 Wl £ Ade] Wi H = o & %Agth DL Alof

% ol 3= PDCCH7F 1% 5= 9131, DL dlo] €] 9 9 o]l A = PDSCH7} A %2
T AUtk UL Al & ool A3= PUCCH7E A5 7 9131, UL tlol B o el A=
PUSCH7} A& = 3lt}. GPi= 7] Al =2} ©hio] $4l F oA +4l g
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AgatE 4 e o oA £l R AskelE 3o A A 1S
A gatch, B2 # Q) Yo A DL A ULE A3 5= A -] i Ao Gpa
AAE 5=}

[60]
[61]

[62]

[63]

PDCCH3= DCI(Downlink Control Information) & &4F3tt}, o] & o, PCCCH
(57, DCI):= DL-SCH(downlink shared channel)] A% ¥ U 2}-9] st
UL-SCH(uplink shared channel)ol] T $F 2}l & A B PCH(paging channel)©]]
&t w o] A H, DL-SCH /2] Al 22l AW PDSCH Aol A A5 = 9y
e SHH 2 A9 AT Ao wlA Ao thek 2l & R, HE AE Ao
&, CS(Configured Scheduling)2] &4 3}/af| 4] & Y2t} DCIE= CRC(cyclic
redundancy check)& ¥ 35}, CRCi= PDCCHE| A f-AF = A8 8- 52of uje}
t}eFst 2118 2)(of], Radio Network Temporary Identifier, RNTI) & W}~ 7] /2~ A &
Ht} o] & E0], PDCCH7} 54 wd-& A&k ol ¥, CRC= W 218 2},
Cell-RNTIL, C-RNTDH = w2~ 1t} PDCCH7} 3| o] A of] &k sl o] H, CRC=
P-RNTI(Paging- RNTDE r} 27 1t} PDCCH7} A 2~ ¥ 4 H(<], System
Information Block, SIB)®l] ¥t 7l o] H, CRCE SI-RNTI(System Information
RNTD = w227 g vl PDCCH7} #E 4] <5 -3 5ol ¥gk slo|w, CRC=
RA-RNTI(Random Access-RNTDE w1} A7) F T},

PDCCH+= AL(Aggregation Level)°ll w2} 1,2, 4, 8, 1671 2] CCE(Control Channel
Element)Z 7~ ¥t} CCE= 54 Ald efol whet 24 % &2 PDCCHE
Asst7] Al AHEE = =2 4 2 del otk CCEL 6719 REG(Resource
Element Group)Z -4 ¥ T}. REG 31412 OFDM A -3} 11-2] (P)RB=E
A o] ¥}, PDCCHi= CORESET(Control Resource Set) & -3 A $-¥ o}
CORESET= o] A 7 =.& 2 %] (<], SCS, CP 4 o] 5)& Zi=REG A EZ
Ao} shite] @S 9§ & 429] CORESET= Al {3k Q1 el A
= E 9= AT} CORESET= A 2~ 8l 4 H (4], Master Information Block, MIB)
L= @25 A (UE-specific) %] 7% (<ll, Radio Resource Control, RRC, layer)
AN1dH S B 244 4 ) -4 4 2 &, CORESETS 14 3H= RB 74~ &
OFDM Al & 7l(& o 377t 49 Als Al g ol o & A4 5 ot

PDCCH 2/ %5 914, &22 PDCCH $H2.5& ®UH ¥ dtch. PDCCH
F-H 3= PDCCH #AE2 A& @do] RUHY & of sf+= CCE(%)& WEHL 24
PDCCH ¥ 1.3= ALl e} 1,2, 4,8, 16702] CCER A2t} ZUEHYE &
PDCCH FHES (581 5) t 2 st 215 E3heith W] RUEH o=
PDCCH %X 59| A|EE PDCCH 7 4 & %k(Search Space, SS)o| 2}aL 7g o] gt}
AN FE FE A FZHCommon Search Space, CSS) L=+ WHa-54 A A
& {H(UE-specific search space, USS)& - Hgtc}, @2 MIB == A9 AT
Al "ol ol A H s o] o] A4 ¥ kel A PDCCH +XE & EHE ¥
sto] DCIE 853 4= dth 27} o] CORESET= shu o] e A A F-3kx}
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[64]
[65]

[66]

[67]

[68]

[69]
[70]

[71]
[72]

AT a1, ZF A A F7HE st CORESTH AT th A4 F3H2 of5-9]
Iﬂrﬂ“]ﬁ% ol 71 Zz3te] el 4= ATt

- controlResourceSetld: 44 &7+ ¥ CORESETE Y EFY

- monitoringSlotPeriodicity AndOffset: PDCCH .U E ¥ 7] (5% & 9) &
PDCCH R E[ & 13t @ LA (&3 d o) & HER

- momtormgSymbolsW1th1nSlot &3 Ul PDCCH P U H & A &3 LR,
CORESET®?] # HA| A E(5)& UEY)

- nrofCandidates: AL={1, 2, 4, 8,16} & PDCCH +H.9] 5= (0, 1,2,3,4,5,6,8 %
Shbel gh hehy

* PDCCH & H.5& YU E S dfof 3Fi= 7] 3] (occasion)(|, A 734~
A& PDCCH (R HE %) 7] 3] ehar A o] d ). &5 el st o] 49| PDCCH
(XHER) 7187 A= 5= ol

¥ 32 A4A F e

3t3]
Type Search RNTI Use Case
Space
Type0-PDCC [Common  |SI-RNTI on a primary cell SIB Decoding
H
TypeOA-PDC |Common  [SI-RNTI on a primary cell SIB Decoding
CH
Typel-PDCC [Common  |RA-RNTI or TC-RNTI on a primary |Msg2, Msg4
H cell decoding in
RACH
Type2-PDCC [Common  |P-RNTI on a primary cell Paging Decoding
H

Type3-PDCC [Common  |[INT-RNTI, SFI-RNTI,

H TPC-PUSCH-RNTI,
TPC-PUCCH-RNTI,
TPC-SRS-RNTI, C-RNTI,
MCS-C-RNTI, or CS-RNTI(s)

UE C-RNTI, or MCS-C-RNTI, or User specific
Specific CS-RNTI(s) PDSCH
decoding

¥ 4= PDCCHE E3f A44 =

ol

DCI £ ES o A3t}
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[324]
DCI format Usage

00 Scheduling of PUSCH in one cell

01 Scheduling of PUSCH in one cell

10 Scheduling of PDSCH in one cell

11 Scheduling of PDSCH in one cell

20 Notifying a group of UEs of the slot format

21 Notifying a group of UEs of the PRB(s) and OFDM symbol(s)
where UE may assume no transmission is intended for the UE

22 Transmission of TPC commands for PUCCH and PUSCH

23 Transmission of a group of TPC commands for SRS transmissions
by one or more UEs

[73]

[74]

[75]

DCI £5 0_0-2 TB-7]4}F (F23= TB-level) PUSCHE ~ 7|5 ¥ &17] 94l
A% 31, DCT =" 0_1-& TB-7| HF (X=5= TB-level) PUSCH %=+= CBG(Code Block
Group)-7]8F (2£3= CBG-level) PUSCHE 2~ 7A1& ¥ 317] &l A€ 4= 9lt}. DCI
¥ 1_02 TB-7] 8 (FE3= TB-level) PDSCHE A~ 7% ¥ 317] &l AF&¥ a1,
DCI =9 1_1-& TB-7|{}F (£ TB-level) PDSCH %= CBG-7|®F (==
CBG-level) PDSCHE =A< 3l7] 918l AF8-2 5 KDL grant DCI). DCI
E90_0/0_1-& UL grant DCI =3= UL 27154 A B2 XA ¥ 51, DCI 9
1_0/1_1-% DL grant DCI 2= UL =A% A H=2 XA € 4= 3Ith DCI =
208 52 £33 £ A K (4, dynamic SFNE @il Al AEatr] 9 &
AHE-¥ 531, DCL 2 2_1-2 3FFd =1 A F (pre-Emption) A H.& kol 7|
AGsty] Y8 A2 E. DCI 2 2 0 2/E=DCI X9 2 12 e 2Fo=
Aeold wik=of A A ¥ = PDCCHS! 13 &% PDCCH (Group common
PDCCH)E Z3l 3ld 135 W deEolA dgd &+ vk

DCI %1 0_03 DCI " 1_0- 35 W (fallback) DCI ™ 0. 2 2| A % 31, DCI
9 013 DCI 90 1 18 =29 DCI £ 0 & A A= 4= ), Z 9 DCI
e v A BA glo] DCL Aol =/ & 4] o] FdstA A+ d ). vk,
-E W DCI -2 g A A o upe) DCI ALo] 2/ = -4] o] drefxlt),

PDSCH<= 3}3F5 =1 d] o] E](¢]|, DL-SCH transport block, DL-SCH TB)E
+WH5Fa1, QPSK(Quadrature Phase Shift Keying), 16 QAM(Quadrature Amplitude
Modulation), 64 QAM, 256 QAM 5 2] Wz Wi o] 48 ¥t} TBE 1l Z 3}
FE = (codeword)”} A HTH PDSCH= U] 2719 2= =& Vs = 9l
Q) HZ A~ 35 (scrambling) 2 ¥ 2 v (modulation mapping)©]
T, ZE 2R A E AR AEEL S o]k ol &

ok
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[76]
[77]
[78]

[79]

[80]

[81]

[82]

[83]

g = 4= 9t} ZF 7 o] o = DMRS(Demodulation Reference Signal) 3} €7
2ol v ¥ o] OFDM A} & N &2 YA ¥ a1, s etely X ES 3
A EHrt

PUCCH= UCI(Uplink Control Information)& Y-Zt}. UCIE U5 E353H,

- SR(Scheduling Request): UL-SCH A S @ 7 3}=d] A}-&5% &= A Kot}

- HARQ(Hybrid Automatic Repeat reQuest)-ACK(Acknowledgement): PDSCH
el stk =L vlol g 7l (e, =)ol theh goltt. shaFd =1 vlol E
ol A A o m FAHA=A A5 YEhdlt: bt Z=9 =0 o gt
S5O ® HARQ-ACK IH|EZF A& o, F 7o m=g = sk 3o
HARQ-ACK 2H| E7} A EE 4= 91 Th HARQ-ACK & H-2 LA B H
ACK(XF3], ACK), Yl A Bl . ACK(NACK), DTX =+ NACK/DTXE % &gttt
o] 7] 4, HARQ-ACK-> HARQ ACK/NACK, ACK/NACK #} -& 8-t}

- CSI(Channel State Information): 3} &= = 2l dof o ¢+ 3] = A @ o|}
MIMO(Multiple Input Multiple Output)-## 3] = >d 1B = RI(Rank Indicator) %
PMI(Precoding Matrix Indicator) & 3} 3T},

3 5% PUCCH =% 5& o A3t} PUCCH A4 2 o] of] u}2} Short PUCCH
(£ 0,2) 2 Long PUCCH (£ 1, 3, )& 7%= = o}

[3£5]

PUCCH| Lengthin Number Usage Etc

format |OFDM symbols| of bits

N PUCCH__
0 1-2 <2 HARQ, SR Sequence selection
1 4-14 <2 HARQ, [SR] Sequence modulation
2 1-2 >2 HARQ, CSI, [SR] CP-OFDM
3 4-14 >2 HARQ, CSI, [SR] DFT-s-OFDM(no UE
multiplexing)
4 4-14 >2 HARQ, CSI, [SR] | DFT-s-OFDM(Pre DFT
0CCO)

PUCCH 3% 0= &t 2 ]| E =17] 9] UCIE <2 Rbatar, A 2 7[Hko 5
g Eo] AL FAH R dde Hp o AlEAE F ey AlEAE
PUCCH > " 0¢] PUCCHE &3l A&3t 54 UCIE 7 A= &= # &k,
ko LA (positive) SRS A %8hi= -0l 7 o] -§-5F= SR A4S 9l 3
PUCCH A1 Well A PUCCH %% 09! PUCCHE # %3t}

PUCCH X% 1= H U 2 H|E 7] 9] UCIE &Hbshal, "z AE-& At
QoA (Fat =37 of ol whet EE] A=) Al A ZE(0CC)) 2 5
ZHbE T DMRS = M2 Aol ASH A G Aol AS A=,
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[84]

[85]

[86]

[87]

[88]

[89]
[90]

[91]
[92]

TDM(Time Division Multiplexing) ¥ ] 1 %-¥t}).

PUCCH X%l 2= 2 | EHT} & H|E 7] UCIE WHehal, M A8
DMRS ¢} FDM(Frequency Division Multiplexing)*| ©] A %-¥ t}. DM-RS+= 1/39]
HiE ol 2 55 W A E Qe 2 #1, #4, #7 3 #100] $1X] gk ek PN
(Pseudo Noise) A 827} DM_RS Al A5 &) AF8¥T. 2 A& PUCCH 29
25 el b 39S @A 3k o v

PUCCH ¥ 32 < =9 A 555 | @2 ths3p7F H 4 d e, 2
H E Rt & H E 7] 9] UCIE #4Hekt) thA] 28, PUCCH 3% 39 PUCCH
A& A AW Z=E EdtetA] gFerh W2 4 E-2 DMRS2H TDM(Time
Division Multiplexing)¥] o] A&t}

PUCCH ¥ 43= 5 =d A &55 Wl A 47 G274 =317}

A Q¥ 2 v ERT} & HE 3719 UCIE Wkt thA] 2], PUCCH X
3] PUCCH At & A il AW =& E3H3heh ¥ % 4 5-& DMRS$}
TDM(Time Division Multiplexing)*| o] 2 %- ¥ t},

PUSCH:= &% = d) o] E{(¢]], UL-SCH transport block, UL-SCH TB) Z/®E+=
e A Aol A B (UCHE 1Fskal, CP-OFDM(Cyclic Prefix - Orthogonal
Frequency Division Multiplexing) 3} & (waveform) *%=+= DFT-s-OFDM(Discrete
Fourier Transform - spread - Orthogonal Frequency Division Multiplexing) 3} of]

7] Z38te] "M% th PUSCH7} DFT-s-OFDM 313 o] 7] Z8lo] A& = 4§,
k& ¥ 3 37 2] 9 (transform precoding)= 4] -8-3}¢] PUSCHE A 4-3tt). o
of 2, W3l sZe] sz o] B7F5 3t 7 9-(4l, ransform precoding is disabled) g2
CP-OFDM 38 ¢l 7] 3}e] PUSCHE A %3taL, ¥gk Zejad o] 7h5 3t

74 5-(°l, transform precoding is enabled), @&+ CP-OFDM 3} & 1=
DFT-s-OFDM 3-8 o] 7] 3}o] PUSCHE 43 5 At} PUSCH A%+ DCI W]
UL 1l Eo] oa] F2 o= 2AEY |7, 49 A5 (o], RRC) A1 E ¥
(Z/9%E = Layer I(L1) A2 " (o], PDCCH))®l| 7] Z3}o] Wk A (semi-static) & =
»7A& " 2 9 A U(configured grant). PUSCH A% Z =1 7| Wk =

Hl-Z =k 7|gko = g8 == gl

5 6 ACK/NACK AE B4 & oA f ek 2 65 ki, a2 &5
#n°) 4] PDCCHE A= 4° Ut} o171 4, PDCCH= 83 = ~7=
AR, DCIEW 1.0, 1_1)E ¥, PDCCH+= DL assignment-to-PDSCH
offset (K0)¥} PDSCH-HARQ-ACK reporting offset (K1)E U-EF AT} o] & Fo,
DCI ¥R 1.0, 112t RE 28 5=

- Frequency domain resource assignment: PDSCH®l| &% RB Al E & L} El Y

- Time domain resource assignment: KO, <3 W 2] PDSCH2| A 2} 9] X (4,
OFDM 4] 14 22) 2 7 o(el] OFDM A & 7i )& WERY

- PDSCH-to-HARQ_feedback timing indicator: K1Z e}

ol F, A& &5 #no] 27E% A Kol Wit &3 #(n+K0)ol A PDSCHE

g

-
>

—

ot
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[93]

[94]
[95]

[96]

[97]

[98]
[99]

[100]

2138 5| £33 #(n+K1)ol A PUCCHE 58 UCIE A53 4= Ql T} o] 7] 4,
UCIi= PDSCHe o §F HARQ-ACK &% ¥33tt}. PDSCH7F H ol 17] TBE
A4l e S A H 745 HARQ-ACK S92 1-H|ER A= 4= glo),
PDSCH7} #th 27§ 2] TBE A48l =5 T4 H 79 HARQ-ACK 572

S {(spatial) HEH o] 75 A &2 A9-2-HERE A, I HEE 0
T A 1N EZ A ¢ &
Al ol &3 #n+K1)E A4 ¥ 7
PDSCHol| ™ ¢ HARQ-ACK &%

o O
O.u[‘

[\

(e}
©
. 42| PDSCH¢I o] 3 HARQ-ACK #
L3 #n+K Do A AEF] = UCE 542

Y

t

tlo :10

T = A
PDCCHE A=< = 3t} 17|14, PDCCH= A& ™ A 271 4 H (), DCI
EH0.0,0_1)E ¥3Hehch. DCI ZH 0.0,0_12 th8-o] AR5 £33 5= 9l
- Frequency domain resource assignment: PUSCH®l| &% RB Al E & L} EM Y
- Time domain resource assignment: <35 2 3ZA1 K2, &5 U] €] PUSCHE| A 2}
AR, A Qd ) 2 Zol(e] OFDM 4l & 75 & YRy A2 Al &2
7] o] = SLIV(Start and Length Indicator Value)& E-8l] %] A| ¥ A}, Z42F 2| A< 4=

o|F, & £ X #n9] AAEE ARl Wl &3 #n+K2)ol 4] PUSCHE
= 9lt}. o714, PUSCH= UL-SCH TBE % 3}3&Ht}

%= 82 UCIE PUSCHOl Y3} 3t+= of| & vebdl T &5 Wl 559 PUCCH
2+ 3 PUSCH A o] 3 ¥ 31, PUCCH-PUSCH & A| A%o] AR ¥ A k&
745, UCIE A ¥ vEe) Zho] PUSCHE 58 A4 4= AthUCI 9 71 ==
PUSCH 3] 7] ). &= 8& HARQ-ACK ¥} CSI7} PUSCH Aol A= 4 &
of| Al g},

AAd: U- = e Askag A%

] 3GPP %3} @A o) A= NR(New RAT)E W ¥ 5G T4 541 A] ~Elof
o3t =3} 7F 23 ¥ a1 9Jtk 3GPP NR A &~ Hl-S @ E-g] Al B0 A &2=9
=] U ES AE ® ¥, TTI(Transmission Time Interval), OFDM
T &2 4] (4, OFDM 4! & 7-7F(duration), SCS(subcarrier spacing)) & ¥ 7 3}¢]
thFeE &9 270& 2= A1) 22 (9], eMBB, mMTC, URLLC 5)& A 913t =5
AAE L vk g, HF AntE VY] T TS = HolE B ol
T A3 F71skel wel, 71 3GPP LTE A 2~ %1 2] LAA(Licensed-Assisted
Access)9 S-AFEHA, 3GPP NR A] 2= Elof| A & H] W3] t) 98 A& EAlo|
g3l whoto] e ¥ o glvk v LAAS 2], B3] o W o] NR Al(o] 3},
NR UCell)2 2~®l =< E(standalone, SA) & 23 - %2 a1 9t} & o &, NR
UCelloll 4] PUCCH, PUSCH 4 5o 1= 4= gt}

9= vys oS A= F BA A28 oA gt H e, W]
(ol 3l L-M =)ol A T2l A8 LCell A 2l 8lar, LCelld] He]ol &
(DL/UL) LCC= “g o] gkvt. Hgh, v 3] off & (o] 8, U-l =)ol A 52 eh= A&
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[101]

[102]

[103]

UCell=2 A 9] 3}a1, UCell] 78] o] & (DL/UL) UCCE A o] gtr}, Al o] 7 g] o=

] B2 ool FA FonE v 4 gdek Aol COs AR
TAEH A

7l 2] o] ¥ &(carrier aggregation)©] | A== 45, &
Aol & el 71 AT AN E ST 5 At s
CC7F A9 4%, shvh9] CC= PCC(Primary CC)2 A4 ¥ 11 ‘/}Ui A CC+=
SCC(Secondary CC)=E A= 4= A} 54 Ao A H/2] (o], CSS PDCCH,

o ¢
T L
12 o
A=Y
1 o
=2
)
A
_1
(o]

PUCCH)S PCCE Zal| A9 741 ﬂ S5 A E 4 9l Hol =
PCC/SCCE E8l 741 = ? AT % 9= HEI 7] A =-& LCC 2 UCCE
EFATE %13,1/\1 3}{— A9-E ] Al SFCH(NSA(non-standalone) 5. o] 74 -9-,

LCCYE PCCE AAE 31 UCCE SCCE AAE = 9o}, vhdol A B9 LcCrt
TAR AS dhue E- LCCE PCCE A A ¥ a1 YA LCC= SCCE A A=
At} X 9(a)3= 3GPP LTE A 281 9] LAAC) 8] @3lt}. & 9(b)i= vt}

7] 1%% LCC glo] strf o] UCCE F8fl A2 g $424 8= 495

A Al GHEHSA B.1). o] A5~ UCCE F 3= PCCE A ¥ 51 Y A] UCC=
SCC= 44 4 2lth 3GPP NR Al =5l 9] 0] ¥ 5] tf ol A= NSA =9} SA
e RS A YE 7 A

5= 102 B[] oA A& A F8h= WS oA ghok Bl S| o 9 of
th 3t X 9 Al (regulation)ol] W=, B {3 th] o] A4l w2 AT Af
Aol th& B4l m=(E) e A Y A o5 s of gkt A A o7 F A
ltEt NE xﬂ—/‘o‘" ol 4] CS(Carrier Sensing)& =3 5l t}& 4l

A4S A o2 DS 5 Aok OhE B4 e (E)ol
¥ 7 -$-E CCA(Clear Channel Assessment)”}
H =2 49 A (e, RRC) Al 2 of] o] 5]
*é%é-ﬂ CCA %‘741747} 9}5 A5, B4l mEE CCA FAA B 22 U A7t
£ v X](busy)= st 18X ko A
sk = At} Fa1 2 Wi-Fi 3£55(802.11ac)°ll 4] CCA

A A 2]+= non Wi-Fi 2l &0l 3t -62dBm, Wi-Fi 4l &0l T3t -82dBm & &
=] Tk A AEl7t ofolEolehal i E W, Sl == UCelloll A
NE AE= 7\] 245k 4= o), gk A9 o] A& LBT(Listen-Before-Talk) W+
CAP(Channel Access Procedure)®= #] & 2 4> ]t} LBT} CAPE= &8¢ = ]},

19 ol A == FBE(Frame Based Equipment)®} LBE(Load Based Equipment) =

1 932 27b4 o LBT 5412 o AlakaL 9ok, FBER: $41 =27} AY 5 Sl
NS W HAS A% 9= AR o] sH= A AF A ZHchannel

occupancy time)(2ll, 1~10ms)3 AH7] Ag " A 7ke] H A& 5% dld= =

ool & 7]%k(idle period)©] 3}l AL A (fixed) Z &l Y= T4 3HH, CCAE olol &
713 ] 2 ol CCA &3 (H 4 20ps) 59 A G & A5ah= 52tz

Aok A mri= ud 2y g9 E F7] 4 0= CCAS S35, A dol
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[104]

[105]

[106]
[107]
[108]

[109]

H] A f-(unoccupied) A ER Sl 790l 3= A E AH A 7F Bk ol B & 44180
A d o] A fi-(occupied) FEIQ! A 5-ol = AEE BFsta ths 7719 CCA

S 7)o

3HH, LBESQ] A9, 54 = WA qefd, 5, ..., 32} 2 A T 17
CCA &30l gt CCAE 3 3tar, A A CCA &30l A Aol vl df
AFefold, F i (13/32)q ms Aol 2] AJZFS & Eé}ﬂ olH & &1 = ) A
HA| CCA &FollA A do] AF Ao = WY Ne{1, 2, ...,
q}el #E =dk b H o 2Rt e R % CA%%- el E A
RS A StHA CCA &5 G & A ol ¥ 7h-H ol #74H
S 171 Fof k). 7H-E ghol 0] == # o (13/32)q ms
Zlo] o AIZbE FHste] HolHE $A1T 4

TA A o2, HHE] el Ao Ak = A3l H4=2] CAP Type (5,
LBT Type)°o| A& = vt o & 5o, FFE = A& 913 Type | 3= Type
2 CAP7F A &€ 4= gl DP“‘ > gy A AT AE5S Yl 71 A =0l
A A X A8 CAP(el, Type 1 & Type 2)&

(1) Type 1 234 = CAP W

E N2 A4FEAANT AEE e D] Type 1 CAP 52 &5 50|t}

e vy s & B3k 2l AES A CAPE /MAIE 5= A Th(S1510).
ke ~wl o uhel AR AECW) ol A MO FFE NS 9ol &
Aelsh = Qi) ol ul, N ah-2 27] 8k N & 2 A A4 | Th(S1520). N i 0 W A
CW , Akel 9] %} % olo grom MeE ) oloj A, 28] 4o ufe} Mo T
ZHE-E ZE(N)o] 001 H(S1530; Y), TH-& CAP #A4 & F 2 3U1(S1532). o] F,
e Tx H2AE AE5S 7aed = AthS1534). vhH, W Q5T 7h3-E] ¢ho] 09]
ol (S1530; N), Td-2 2~ 5l 20f whe} W@ 3 L3-8 2hS 1R
z014(51540) o] &, T2 UCell(s)9] Ad o] ofol & A e 1A
218}FaL(S1550), zH”Ol olo]l & A o] R (S1550; Y) " 2.3 FH-F ho] 0914
2ol 8hth(S1530). ¥Fol &, 1550 Aol A A Do) ofo] 5 Al 7} of L 2,
Al o] B A] AL E} o] M (S1550; N), ¥ 28l 50f wha} &3 A] 7k(o], us) BT}
71 A1 7] ZF(defer duration T 4; 25usec ©]7) &<t &l & Al d o] o} o] & A} el €1 %]
213k} (S1560). A1 <1 7|1 Fot 2 d o] olo] & ALEf o] H(S1570; Y), T
thA] CAP #4 & XH7H§;} T AL} AV A, A A 7] 3 16usec -1 F HER
A 2= m 0o A= &3 Ak, us) o 2 A E 5 vk v, A

713k &<t Al d el H 1 ZE ol (S1570; N), B2 S1560 @A & Al 3 3} o]
A2 A 713E Fotk A E o] ool & AFEiIA] ThA] gl gt

F 62 A HE A = A2l W CAPl 485 =m, H&
CW(CW pinp), A CW(CW ), AT 2D A H- Al ZH(Maximum Channel
Occupancy Time, MCOTXT wmcap) % &8 CW =17](allowed CW sizes)”}
defA] = A S oAl g

ol e
[‘Z.

o*OFF~

i oX g Mo
Ot
ok

2,

o M
2L o L

at
o o | n

:|:‘4—|—4
o
-~

g

-

ol
o
yr

o,

.

x

[‘2&
o]-)
mlo

09{11‘
i
>
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v
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[110] [3%E6]
Channel |m, |[CW ninp |CW nup T uimeotp allowed CWp sizes
Access
Priority
Class (p)
1 2 3 7 2 ms {3,7}
2 2 7 15 4 ms {7,15}
3 3 15 1023 6msor 10ms |{15,31,63,127,255,511,10
23}
4 7 15 1023 6msor 10ms |{15,31,63,127,255,511,10
23}

[111]

[112]
[113]

[114]
[115]

[116]

Type 1 CAPoll &85 = CW AFO] £ (CWS)i= TFF3H M of] 7] 23lo] A A =
Itk A d &2, cwSE 94 AlIZE -3k, 2 TU) W] UL-SCH2] HARQ
2 A2 IDSI HARQ_ID refe} ¥ ¥ o] & 51} 2] HARQ ZZ M| A & 9]
NDI(New Data Indicator) 4t & E= o] -9 7| Zste] 244 4= it} ©@hito]
Hhgat Aol A A & e E3 2 pol I E Type 1 CAPE ©] 83t
NT A%S =335k 2§, &S HARQ ID_ref$} ¥ ¥l 2 o] &= 3} <]
HARQ ZEA 2~ E 9|8 NDI 4to] E=HH B A 28~
pe{1,2,3,4}o1 4 CW ,=CW 2 AAEaL, ol d A9 e Ay S~
pe{1,2,3,4}°14 CW , & th& 2= =2 3] 2 Zh(next higher allowed value) =
S 7HA1 20T

MBI n (B FEE3En

whko] ME X (EE £F)n oA UL TAES 218151 A BT
(B EF) non . O M EZ Q) (3= &35 n 28 Al2Hetal gl

o)

|
= UL-SCHE ¥33 A4S =33t 45, AZ2 B X (EESFE)n

T

ref)l‘_:‘ q—%jl]— ZZ}O] 7§7§ lﬂd‘
P
s

= AEZH Y (EE E3E)n 0l th

(2) Type 2 33 E =L CAP i
A AL A T T o w=25us & <F A o] ofo]Eolefar Al ¥ A, vhi-&
do] F: ¥ vlE # ¥ (immediately after)**E] B3] o ool A Ak
%(oll, PUSCH) S & = ATE T g T 4 (=9us) + T ( (=16us) = -4 & 5=

O ™ e

3 1 E] o) thEk Al Ao whEW, A w7 HHE]
ol A A& A o, Al 28 o] & 9] X% o] /d-& Hfrall o ghrhi= A ool
EAtA Ve IMHz TS B AE 7Hs g A9 27| 7F YABm S =2 A §HE =
PSD(Power Spectral Density) A 90| &4 g 4= o}, 751 =] 9 o] 4|21 ETSI
TrAel =, X=80, Y=10¥ 5= A T}. whebA], PUCCH -2 PUSCH A% A
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[117]

[118]

[119]

[120]

[121]

[122]

[123]

[124]

A whEf 41 Aol A|gE = A -5 H A8 sly] A, Gt
B—IFDMA(Block—Interleaved Frequency Division Multiple Access) T-Z = PUCCH
2 PUSCH A && a3 & glofoF gkt B-IFDMA 7-%3= #1 4

—r/] e glo] 2= gt} Fatbgr Foll A A 4¥ K7 RE (52 RB)E©]
shube] Fel ~H E A staL, Eel ~H K (FA o] L7 RE (& RB)S! 159
] =Bl Eo] sty JIH ol 28 TS 4 o) A o &, 20MHz A] 2~ F)
e Wlel] 10071 2] RB7F E= A3 o, Al 2~ 8l o) & & EEVH =717} 1RB©] aL
Fel2~H g EA o] 10RBS! 10719] I Ho| ~& =& 32 = o} o] A5,
ZH2~H #n-2 {RB#10*m+n)} 2 F 2= 5= At} o 7] A, ne %EVH
Ae A2 e AL, m S 2FH W I Ho] 2 19 A vhEbdT

o] &}, ¥ g ol A= NR Al 228 9] §-913 OFDM 7 =2 4], U-H o] A ]
B-IFDMA 7%, % LBT 5218 312 ¢ PUCCH % PUSCH 7% <eh& A<ttt

WA, o1} ol &0 & A gt

-UCL o] UL A&at= Ao ARE on] e}, UCEE ol 2] 8] 9] Ao
A H(Z, UCL E}O‘)% ¥3}3lt} o] 2 S0, UCIE= HARQ-ACK (XF5H3], AN,
AN), SR, CSI= ¥3}3t 5= it}

-PUCCH: UCI A%< 3 &= d-&
CSI A5 A8, 71 A =7l AA 3 /= AS= W%&PUCCH X} A& 77}
A/N PUCCH A4, SR PUCCH A%

-PUSCH: UL o] | A4S 93

- g5 HolE 2AEE S HE V2
interval)& &gt} £ H5° M%%EaaqOVM1ME#
OFDM-7] 4}k 21 (¢, CP-OFDM 4! &, DFT-s-OFDM 4l &)& &

g M| A el A A&, OFDM-7 | Rt ﬁ%, FDM 4! &, CP-OFDM 4]
DFT-s-OFDM A - A & A& 5= 3l

- LBT E}]: CS(Channel Sensing) 374 ol 7\1 (7%%+=)LBT &~ § w218 o) gt
T AT LBT B} 2 CAP EF] 3} £ 85t} o & 5o, LBT 2 733k Type
1 CAP (& 11 3%)3} Type 2 CAPE ¥3$}+8F 4= 9l T} Type 1 CAP (}£+=, CAP/LBT
EFS D2 A A A5=5-(CW)E o] &3t A W9 X2 S8t LBTE
olm gt} A A Q2 HAE wEE A Aol A o], CWE o] 8351
W WX E e = Q) ] W9 HpA % A o] Nl AFEH R
AFGEE, S w 2= 255 ﬁ%%? ATt A A= (CW) Y Afol ==
FAE ALY 7P E S gl a1, ol of ule) LBT EF¢) o] ] ¥ A 5= A ). Type 2
CAP ((£3=, CAP/LBT EFY] 2)2 A% w2k g A4 7 4=3] o} Rl
W_Q = g ehA] = LBTE o n|gho), 74 A 08, A =T A ol
A AZEEb W A B E A EHH, ] W02 glo] BiR NS E AT
AN

PUCCH =912 UCI Hlo| 2= A 7] W/ A% dol(d, PUCCH A<

gt
=4

13
i
R
=2 X
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FABHE A8 el wbel o o] 39 5 9leh. PUCCH E9e] 3
AEHe 7 52 6;317;1] zlla]— 2= o1t}

[125] (0) PUCCH ¥} 0 (PFO, F0)

[126] - A1 75 e UCT H| o] &= Alo] Z:up to K HI E(d], K =2)

[127] - @ PUCCHE 1A 3= OFDM A & 97 1 ~ X A E(of], X =2)

[128] - A% TZ:DM-RS §lo] UCI Al aqto g2 AR 1 B Al fAE &5
stUE e 2 AF3 o 2N UCIHHE A

[129] (1) PUCCH %% 1 (PF1, F1)

[130] - A9 753 UCT H o] 2= Alo] Z:up to K HI E(¢]], K =2)

[131] - w2 PUCCHE 1A 81= OFDM A& 97 Y ~ Z A 59, Y =4, Z = 14)

[132] - A4 % DM-RS ¢} UCIZ} A & U & OFDM A £l TDM & Bl & 1A ¥ a1
UCIE= 54 Al 2ol W22 (4, QPSK) A &2 3l 5= & 8. UCI<} DM-RSI
T 5 CS(Cyclic Shift)/OCC(Orthogonal Cover Code)E 2] 8314 (‘5 RB ol A)
(PUCCH ¥ 1& u}23=) &= PUCCH A &7l CDMS A ¢

[133] (2) PUCCH % 2 (PF2, F2)

[134] - A 7F5 3 UCT 9] o] 2= A}o] Z: more than K B E (o], K =2)

[135] -9 PUCCHE T43I= OFDM A& 57 1 ~ X A E-(ol], X =2)

[136] - % F-3: DMRSS} UCIZF 5 A E dlol A FDM & e 2 F-43/v)| =3 =] v,
H- % 3}¥ UCT ¥] Eof] DFTGl o] IFFTRHS A &35to] A$H = 12

[137] (3) PUCCH %% 3 (PF3, F3)

[138] - A9 7158k UCT 3 o] 2= A}o] Z: more than K H] E (o], K =2)

[139] -9 PUCCHE 1743l OFDM A& 4= Y ~Z A & (o], Y=4,Z=14)

[140] - A% FZ: DMRS2F UCIVF A & v A E-ofl TDM & B 2 -4 /v 3] ¥ a1
F2-3¥ UCI H]| E°) DFTE 4838t A3t & =, UCIol = DFT XJDJOM
OCCE 483} 31 DMRSO = CS (%:1= IFDM ") & 2] &3}o] &= vhiko]
thE3) A1

[141] (4) PUCCH %" 4 (PF4, F4)

[142] - A9 7158k UCT 3 o] 2= A}o] Z: more than K H] E (o], K =2)

[143] -9 Y PUCCHE TA3= OFDM A & = Y ~Z A &9, Y =4,Z=14)

[144] - A% T2 DMRSSF UCI7F A 2 U A Lol TDM F e 2 43 /a] < ¥

-2 31¢ UCI B E°ll DFTE 483t Wit 153} glo] AEH = 72

[145]  UCIEFI(dll, A/N, SR, CSI) 'H & PUCCH A1 o] AA = 4= dt}. UCI Aol
A}4-E] = PUCCH A& UCI (F] o] 25) A}o] = o)) 7]ubate] A4 = 2= gt} <
o &, 71 A FL vhabo] 7] &4=9] PUCCH A9 J3HS A star, vd-e Ul
(T 0] .2 Afo] =(ell, UCI B E 47 1 91e] whe} 54 Wi 9lo] o §¥3= 574
PUCCH #H¢1 38 A els 5= gir). o & B0, @& UCT Bl E F5(N ye)°l
wte} oo 5 &hbe] PUCCH M9 g 8He A8t 5= gl

[146] -PUCCH A4 ® s #0,if UCIHE 9~<2
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[147]
[148]
[149]
[150]

[151]

[152]

[153]

[154]
[155]

-PUCCH A9 3 #1,if2< UCIH|E 4= <N,

-PUCCH #AH4 & #(K-1),if N, < UCIH| E 4= < N

o] 7] 4, K3 PUCCH A 3t 7145 veEh a1 (K>1), N ;3= PUCCH A
A% #i7F A4 3= ) UCL B E SRolt). o 2 £, PUCCH A+ H 3t #1-2
PUCCH " 0~19] At o & A= 5= 9131, 71 9] 9] PUCCH A4 H &
PUCCH X 2~42] A} o7 A= 4= QIth(E 5 J=2

UCI EFQ] o] SR, CSI®! 7 $-, PUCCH A9 & Yol H UCI Aol 883t
PUCCH A& A AT Al 29 % (o, RRC A 19 8)S T3l A4 5 ATt
UCI E} ¢! ©] SPS(Semi-Persistent Scheduling) PDSCH®I| o ¢+ HARQ-ACK<$! 73 -9,
PUCCH A+ 3 Hell A UCT Aol 83 PUCCH A& J A%

A9 (e, RRCAI 12 %) S T8l A4 5 vt vhd, §EAH, UCT E}%‘ o]
HE PDSCH (=, DCI®| 93l 2=7A|< ¥ PDSCH)°ll tf $F HARQ-ACK<!
PUCCH A 3t Uloll A UCI A %ol &-8-3 PUCCH A2 DCI®l| 7| ¥ 6}04
/\;q]zw“ﬂ ¥ 2= 0114_

T 125 F2E0H, DCI-7]1 43 PUCCH AHY A& o] 3%, 71 A =&
o) Al PDCCHE -3 DCIE 4814, DCI W 2] ARI(ACK/NACK Resource
Indicator)E &3l 57 PUCCH A9 %3 el 7\1 UCI H4of) 283 PUCCH
A S A Al e 4= T} ARI= ACK/NACK # ¢ s PUCCH A} 2

]]&bﬂﬂﬁﬂﬁPM@WEHM%W%MMWMEﬂﬂQ FE )

o]7] 4, DCIi= PDSCH 2= 7| & % ol] AF8-%] = DCI®] 21, UCI= PDSCHe]| tff §t
HARQ-ACKE X3+t = glvh. gh, 7| Al 57-& ARIZF @ & 5 Sd+= A Hi(state)
FHU 22 PUCCH AHY E =2 A H PUCCH AHY &S (dE-54) 49
A5 (e, RRC) 2l 2 & o] g5} whtol A 443t 4= gt} o] u], ARI:= PUCCH
ZHl A3 Wl PUCCH AH M E-A|EE A Al 8FaL, A 1?4 PUCCH A+

A BN E e A o PUCCH A& AF&-E%] 3= PDCCHYI| t &k A% 2

A K (¢, PDCCHS A2} CCE 19 2 Syol] 7]wk3k oF&-4 312 (implicit rule)©l]
upef A7gE 5 9l

oleffoll A g &hi= 2t A|QF Whobe th & Aok WIbE 3} A} 5 v X = X] ¢Fi= gt
Azt o] g A g4 5 9

[A] <F 2t #1]

U-dl = o) A = @tho] PUSCH (22 PUCCH) A4S 5=31317] Aol LBT
&2E el of shot whebA, o] V]| ore o & ~AlEH WS (¢ ) UL
Ao M RE A EE A 2T A9 ”ﬂvﬂ,gi UL A% g5l =4 &= 7 3
uebA], UL A& FE-& o] *

ﬂ% H ) Xd% A 1 E A ek w2 iﬂ%%‘? ULt A& =0,
Aol @l Al H29] A Al 15 dA s, & LBT &%
$6£ = Ad %jé 7hs Aol whet o] M E A T H T sk dE A
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[156]

[157]

[158]
[159]
[160]

[161]

[162]

[163]
[164]

FEREAET . g Ay dE A FRE o] §3ho] PUSCH (&
PUCCH)E A &3t = Tt o714, 59 A5 249l FH &= PUSCH (&2
PUCCH) AHl H =2 HA ¥ AL, PUSCH( < PUCCH) AH 7} 5 g A o =2 A%

Al ZF A oA A E 5 ATk T2 A9, o] AG A TR EA
o] A% A2 A E $RE A5, o] & PUSCH (52 PUCCH) A%
Aol 483 4= gl

& & 01 7] 272 (4) PUSCH (22 PUCCH) A %ol & o} e = s}

ool i o R Lo ﬁ%x}"l FERE AT F AT VA TS (2 )
PUSCH (28 PUCCH) A %ol thdt B0 A4 A9 THE A28 AR
/= 9 AT A E(, RRC AI2HE T8l dol Al 44 = 3l

(1) Opt. 1: PUSCH A}¢! (22, PUCCH A9 (1 3h) H =& 542 A% 21
FREAHAAT Uk AVIAM, B A A FHEE AFS A2 A E, AS
7‘40](01] A g Al E S dlym s A& /\) 9/t = LBT B} ] A Ao A -5
5 itk ¢l & Eof, 71X o] ghitol 7] DCIE %3] PUSCH (3-&, PUCCH) A4
#AE X] Al§F 73 9-, PUSCH (&, PUCCH) #A-¢1 #A°] thal] H79] 449l 2 541
PUSCH (-, PUCCH) { #H¥] #A |, AL #A ,, .., A #A Jo] AA ¥ o] & 5=
AT} o] A9, @S PUSCH (&, PUCCH) {AH #A |, AHD #A 5, ..., AHD #A ,
yell ﬂ% & LBT A& 3 4= 9l Hu} -4 4 0 & PUSCH (52, PUCCH)
Ao 2 S5 #So] A EME #ATF AA | A9, Hro] AF A FHEE
b3 ol A= 4= 3l

- EFE 480 Arul= #(A+a)/#(A+2*a)/ J#(A+n*a)

- &5 #S/HS+]/. /H#S+n Q] A B #A

(2) Opt. 2: 2] AF A2 Al (52, AF ALA A s gk @ 2 A)
FEE)S AAT 7 A oAVA, AF AR A E (FE
QA R 2 PUSCH #H (52, PUCCH A+ (?Q
AAE AV SsHA o2 HAE 5 ot

o] %, Y& LBT & 4ol et L9 A5 A TH(H) 5 =
PUSCH (- PUCCH) %2 33 5= 3t} ?xﬂﬂ o, Whe ol A
A FH.(E)°l i3] LBT Zaix% 35k 2 LBTOl A 3¢ A% A T H(E)
% 8hvE A Elste] PUSCH (& PUCCH) AEE Tl 7 At S99 AF
A TR (5o A LBT7F 25 A3 3 49, va-S PUSCH (28 PUCCH)
;q_/tg /\3{4/1: EL%]— 2= Ohj-

A, 7] A =2 PUSCH (% PUCCH) A Al (&
Zlol#] ol o] A A FR(E)S 583
AZ A Z (o], RRC A1 &) W/E= DCIE A A& 4= At}

[A] SF w2t #2]

U-t =0 4 3= ©bo] PUSCH (= PUCCH) A& 8st7] Hel LBT
Z2-2 s oF 3t =& PUSCH (3-& PUCCH) A%l th 3k LBT B} o]

il

-
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[165] ¥ "hetol A LBT BFY -2 PUSCH A4 (& PUCCH #H4) (R 3h) 8 2
A ¥ A, PUSCH AH9] (& PUCCH A (1 Eh)oll ek A A9} S84 o7
AAE g vk F=24e] 749, LBT BH ol whe} @to] PUSCH A4 (52
PUCCH 7+l 5 PUCCH A9l f3hell ths A A& vt 24 s Al & = o). =
LBT E}¢] & PUSCH A9 (52 PUCCH A9 (3 3h) A Aol t& 5 3 D}
[166] o & 9], 7| A& (¢ ) PUSCH (22 PUCCH) A%l ti3ff ofzf = 3fvt
ol o] W o 2 LBT Bt & AIA1 5= 3
[167] (1) Opt. 1: PUSCH A4 (%2 PUCCH A4 (?Q ghyell st LBT Bl &
AN g Adek A =&, 7 A FE A 28 A B F/EE 39 AlS A E (e, RRC
21 3)E Z3) PUSCH A9 (52 PUCCH A9l (1 3h)) E 2 LBT EFY &
(BdHoR)ydAs 4=t} ol & 59, PUSCHE] 4§, Qe dlo] 2~ H & LBT
El¢lo] 449 4= 9t} o] 4% PUSCH A&S &) s 259 SlE o]~
(22,RB) & A WA Qe F o]~ (22, RB)°] 7]4+sto] LBT EF§l o] gelE 4
AT HEEE PUCCH®] 73 -7, th=&3 o] LBT BHlo] A= - vt
[168] PUCCH #1¢1 'H= BT El}]o] A% A
[169] [3£7]
PRI (3bits) PUCCH resource LBT type
000 1 st PUCCH resource configured a
by a higher layer
001 2 »d PUCCH resource configured b
by a higher layer
111 8 ® PUCCH resource configured a
by a higher layer
[170] PUCCH A1 3 H & LBT El¢lo] AA ¥ A<
[171] - PUCCH A1 %] 3} #0, then LBT type #a
[172] - PUCCH A9l R 3t #1, then LBT type #b
[173] ..
[174] - PUCCH A1 F 3t #(K-1), then LBT type #a
[175] (2) Opt. 2: PUSCH AF] (22 PUCCH A (Fgh)ell thgk A A9} s & o=

LBT Bt Y& A A% 5= Slv}. & of| 2, 7| A =& DL 275 % DCI(¢l, DL
assignment)E 53 PUCCH A4S $13F LBT B} & A A& 4= Ut} T & o 2
e 7| Al =o] 2| A g LBT BHoll whe} PUSCH AF9l (5 PUCCH A+

(# ?;’}))oﬂ &k AAE e A o= A 4= /dvh =5, LBT BHY) # & PUSCH
A4l (%<& PUCCH A4 (1 3h) g o] th& & 9l ol & So], PUSCHS] 4.,
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[176]
[177]

[178
[179
[180
[181
[182
[183
[184
[185
[186
[187

e e e e e e e e e e

[188]

[189]

LBT EFJoll whe} PUSCH A ol AHE-5 3= A E el o] = (52, RB)7} HH2 7
s o AlT. ol & =ol, IE o] 2 (%2, RB)°] /H-7F 107091 7 -, UL
TAHE Wl A FF AR = 1-59] g8 A D 5 Uk old, UL 2R E W 9]
LBT Bt} A B.7F A Al 8k= gholl wheh, A4 &g A B7F A AJ8h= 1-53=
{13,579} 3= {2,4,6,8,10}° th-5- = vk, &, PUCCHS| 7 -, th=-3F
ol LBT Bt¢f o] A4 5= 3l

PUCCH A9 'H = LBT E}do] AA ¥ 5

[3£8]
PRI (3bits) LBT type #a LBT type #b

000 1_1 s PUCCH resource configured 1 2 st PUCCH resource
by a higher layer configured by a higher layer

001 2 1 PUCCH resource 2 2 PUCCH resource
configured by a higher layer configured by a higher layer

111 8 1 ® PUCCH resource 8 2t PUCCH resource
configured by a higher layer configured by a higher layer

PUCCH #1¢1 H3 B2 BT ElQlo] MAH A<
- PUCCH A+l 3} #0_1, if UCI H] ¥ 9= < 2 and LBT type #a
-PUCCH A1 3t #1_1,if 2< UCI ] E 4= < N, and LBT type #a

- PUCCH A
- PUCCH #}
- PUCCH #}

™,

F#(K-1)_1,if N, < UCI H| E 5 < N i, and LBT type #a
13} #0_2, if UCI H| E 5= < 2 and LBT type #b
131 #1_2,if 2< UCI H| E 5= <N, and LBT type #b

N

Y

2]
2]

- PUCCH A R 3 #(K-1)_2,if N ¢, < UCI H| E 4> < Ny, and LBT type #b

o] %, W2 LBT B9l whe} LBT A AHE =3 ¢k 3, LBT®l A &3t PUSCH
241 (52 PUCCH AH9)<- ©]8-35l¢] PUSCH (52 PUCCH) A%< 38 4=
ATH LBTOl A 33t 73-$-, -2 HARQ-ACK A5S ~7/=3 3t 5= 2l

L1323 &y o Alo] AR AF G S A ST FA A o R B 13
HARQ-ACK©®| PUCCHE %3l A== 495 oAt}

L 138 FxetH, 22 DL AAEE ARE VA F 2R 28 5
ATHS1302). DL ~Al&" AR = ol & 50 DCI =9 1_0/1_19°] 23],
PDCCHE -3l 7418 4= At} o714, DL =715 A B+ LBT Bl Y 4K .9}
PUCCH A A Al A H(PRDE ¥358 5= 9t} o] &, @hh& DL A7 &
4ol 7|4kste] DL H ol Bl & 7| X o S 2 B =213 = 2 THS1304). o] F,
w2 DL Hl o] E]of] o] gk HARQ-ACK G H.E 7| A =0l Al AF3t7] 98 HA S
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[190]

[191]

[192]

[193]

[194]
[195]

, @2 A Al H LBT EFY) ol whe} LBT datE

33l ar, LBTO A &%k 79 PUCCHZ %3] HARQ-ACK A B.5 A3t 4=
A THS1306). LBTol| A 3] 3F 7 -9 HARQ-ACK A %8 ~3|/=3= 4= gl

o] 7] 4, HARQ-ACK # %-0] A}-8 %= PUCCH A9l (¢] &}, HARQ-ACK PUCCH
A1) LBT EF <] 3 PRI| 7] 4F }04 AAE 7 vt o 7] A, HARQ ACK+>
UCell/U-Wl =0l A A 5= 4= It} &3k LBT+= CAPS} &84 4= 3t}

TAH LR, 5599 PUCCH }% A3 Tl A stte] PUCCH A &el
LBT E}Siell 7]Rkato] A4 = o vt 0471*1, &9 PUCCH AH 3 79
ﬁ]é /\]j °H ?FLHQ al, Z1 Z}g] PUCCH x} OJ 21 sL 0 7L7L/] LBT E]-?:} oﬂ
55t 979 PUCCH Abel & X3k o= it o] %, A4 | PUCCH A<l A9
ol A &Fi2] PUCCH #H¢l o] PRIC 7] 13} HARQ ACK PUCCH A1 2 =
7ﬂ7<4 }E] 2 o]ﬂ.

o & Eo, LBT Bt} 4 H.9] ko] A1 LBT Bt -& *| A8} 49, HARQ-ACK
PUCCH A1 A1 PUCCH A% A& Foll A PRIO 2|8 XAl 5™, LBT B}
AR 9] gho] A2 LBT BFY 2 A A 3H= 79, HARQ-ACK PUCCH A& A2
PUCCH A+l & =l A PRICN ]3] %] A] % 5L, 2|1 PUCCH AH &3 A2
PUCCH A F3h& A& t& 4= At} o] 7| A, A1 LBT B} #-2 327}
T3 %] %= LBT BF )& WEH a1, A2 LBT B2 7] W-Q 327} =3 1] =
LBT B}l = HeEbd =+ 2

FA% Yok FAL 0w
+ 7
o

% 143 2 2o uhE PUCCH AH & A A 8h= W & oA gt &= 143 =
13014 PUCCH A2 A4 3h= el 484 %= glct.

5 145 &z, 7| A =-2 @il 4] PDCCHE -3l DCIE A48, DCI
o] PRI ¥ LBT E}Cﬂg 3l 574 PUCCH A4 I3 el A uCl Aol &8
PUCCH Al & A A1 e 5= 9lvt. o1 714, DCIs= PDSCH 2= 7| & % of] A& +=
DCI(ef], DCL %51 1_0/1_1)°] 31, UCI:= PDSCHo°l t} 3 HARQ-ACK-S ¥ &3t <=
It A A o2, 7 A w& i) Al LBT BFY] B 2 5429 PUCCH A

M

e dAsta, DPUL% UCI (#] o] =) Alo] Z (o], UCL H| E 4*)/LBT EF] ]
&% 3= 574 PUCCH A9l &2 &3t 5= itk UCI= 574 PUCCH #+-¢]
A el A PRIC 9] 8 %] A]¥] 1= PUCCH AH41 & o] &-3Fo] A5 4= 3l

g, 71 A =S PRIZE 2@ S 4 93 A E] S EO @2 PUCCH ARl = 2 4 €

PUCCH Al H 3-8 (d2-54) 9 AlS(el, RRC) A2 & o] &sto] whide] A

A AT 4= 9}, o] u, PRIE= PUCCH AHY ®3 U] PUCCH A Y A B AMEE

X A 8kaL, A 151 PUCCH A4l A B-A| E ol 4] o] PUCCH A9 -&
AH8-82] = PDCCHel| th &k A4 2+ A H.(o], PDCCHS] A 2} CCE 1 ¥ 2

&)oll 71ukgk oh- ] - H o) whet A E 4= QT

[A] <F vket #3]
SR A && 918ll, NR A 2=81(Z, NR L-HIE Al 2~ 8o A= F=7] 4] Q1 SR A&

152
BgekaL, 7714 SR AU UL AA05 o kgt T1efu, o o @ wha) &
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[196]

[197]

[198]
[199]

[200]

[201]

[202]

[203]
[204]

LBTE 915 54 TDD 54 0] 1ok 9 2.3 U-MlE A 290) = A g ek &2 5

=
=
HEMHE HAGT AL At} SR =5+ 3k ,
A £X 08 7AEH 5 vt o] A5, SR 9 %-9 o HARQ-ACK A58
PUCCH A4 (°] 3}, HARQ-ACK PUCCH #AF¢)°] 313= 7 o
HARQ-ACK¥} SR& t}5-8}sto] PUCCH A& &3l # At}
AL F- SRonly 54 Q&= AREE 4] &5 5 AT} =5, HARQ-ACK §lo] SR#}
H stz &= 49, e SR Y55 Yol A SRS A3 4= glrt. tiAl,
RACH Z |15 8 522 RACH 7] 3] 9l A SR only A K5 H 518 5= 9l

ol Eo, /| AH& (FV1 A Q) SR Aol vl (712 ¢1) Al A E=9(3, SR
A% )5 A4l T, GRE SR A Yol A ofef o) o] SR A& 38 4
o]

(1) SR 95 o] HARQ-ACK #H%o] &A13F= -5

- HARQ-ACK ¥} SRS Ut} 3}8le] PUCCH A9 S 8 A3 5=t} o] 7] A,
PUCCH A1 & HARQ-ACK A%< 224 o 2 ¥ PUCCH A4 (=,
HARQ-ACK PUCCH Aol Ak 12 ¥ 4 #3%), HARQ-ACK I} SR
t=3t¢ uctel & &9 PUCCH A (] o} MUX PUCCH A-¢hHd 5= St
MUX PUCCH #}9-2 o & 50 SR A58 93l &35 PUCCH A4 (¢] 3}, SR
PUCCH A} °J) S gk 42 9l

- Tk FHoll A st dlE o] & Ap o] AA G Fe]~F Alo]= B
i Eats °1E1H*%%< o FelAHER JoH = AT, 579
QTEl gl o] 2= 2}l (&) 44 PRB(E)°] PUSCH (5 PUCCH) A% At o=
shetd 4= 9l o] 49, HARQ-ACK ¥} SR- 7}7} -2 (Separate) 91 2% = o]
ME TR = dE Yol 2 A (E)E B A ? A

- HARQ-ACK ¥} SR7} &F1}2] PUCCH A& E38] A5¥ = 49,
HARQ-ACK ¥} SR&] t}5 3}= HARQ-ACK PUCCH A} o] o] wa} g2
4= 91t} o & 5o, HARQ-ACK PUCCH A} o] EHio] 01 74-9-, HARQ-ACK %}
SR> PUCCH % 02 Zal A= A9 AE g2 o2y 53 fr
HARQ-ACK PUCCH #9112 39 o] 191 745~ positive SRl th 8] HARQ-ACK-Z
MUX PUCCH A (¢, SR PUCCH AF¢)-& &3l A &% 3L, negative SRl t] &
HARQ-ACK-> HARQ-ACK PUCCH A& 53l &4 5 2t} HARQ-ACK
PUCCH #4-9l o] ¥ o] 2~4%1 79, HARQ-ACK H| E(£)+SR H E(&)+
HARQ-ACK PUCCH A} & o] g3to] AFd 4= 3]

(2) SR ¥ =9~ o]l HARQ-ACK & 4:0] &7 &} Mz—m i

-SR A& FaletA] &S 4 rhel, SR A5 =57,

6&5,%?4 SR AL G-7F A E a1, §24 AZE -3kl A Fit o] 9] SR
97 5HE 5 et o] Ag-, e &4 AI7F 7 ol HARQ-ACK
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[205]
[206]

[207]

[208
[209
[210
[211
[212
[213

e e e e

& H HARQ-ACK#} (372 M 2 &) SR A H.S ()5 3)38l9])
Hi ARt -3 ol HARQ-ACK A %ol EAskA] ¢ onl SR A58
FeshA] & 4 Arhel, SR AE S =7, &, 559 SR 4 =97 244
49, SR AEE 9 wH T PRl A= 559 SR R E t}53lste] Halshe
B

= Aok vioto] A 8= 4= 9l
[A] SF -2t #4]
NR A 2~ 8l o] PUCCH X" E(ol], PUCCH 3" 0/1/2/3/4)& U-ul o)) % 3}a}

T2 E2 e v, 2ol % vl PUCCH A o] F=3}4= ol A SlE g0 2 214
(F2 HEl-Z82H 29 FE 2 A= 5 glofof gt o] w, PUCCH X 0/1
59 Al 2 7|H PUCCHE QlEldlo) 2= A4 HH = AT 45, A Fstaat
Shi= UCT 3 o] & = Afo] 5= w9 2L ] Hhalj(1~2H] E), 2} A 8F+= T3k 5
A 2 A R Fola agAolA & 4 Tt EE U-il=

Al =8l A= 52 TDD S4 o] ZF3} % o ©d PUCCH #F¢l el H ol gt B2
HARQ-ACK A BE.E&& th53st lo] upgh et g ~ & UCI #0254
PUCCH 9 0/1-& U2 24 @ AT webA, U-t o) A= PUCCH >
0/17} & A1 2~ 715 PUCCH < v A skar, vhdo] UCI #lo| 2 =&

ol H v &}o] A %3= PUCCH ¥ (<ll, PUCCH = 2/3/4)2] 33 & e 7k =)=
= A} o] o, Wko] RRC 14 (configuration)e 24 W7 Z, = dE-54
(A-8) PUCCH A& A4 w7] H o] HARQ-ACK H.il 524 02 g8 ¥ &=
(7] 1= YZE) PUCCH A1 = UCI ¢1 29 7] PUCCH ~9-8 & =
AT} ©] -, HARQ-ACK A H.9] 7|7} A A 3] 2}-& Ao rLz PUCCH X 9]
iz A8 ol &3le] 9ol 7 AR E HashE 528 1d S 4= d)

oA 7|A, F7F QB = dd o] whE ¥ A A -$(Link adaptation)-S- 58 9= 31+ CSI,
RRM(Radio Resource Management) 54 & X3¢ A B L= & UL A

o2 9] 3k BSR(Buffer Status Report) & £33 5 v}, &8 71 A B+=

-

A
A
2
A

bt

2
i
il
v\I

|2 =ro] @k-57d PUCCH A& A4 317] Adell, HARQ-ACK
A 9] (%71) PUCCH #H¢l 2 2 UCT #|o] 2 =7} 1519 ¥]:= PUCCH
28 45, &2 PUCCH A4 & &3 HARQ-ACK ©] 2| 9] o} ¢} =
st} o] o] 7 AR E XA A dAFshe= sle 1T o Ut

(1) Opt. 1: BSR(¢l|, UL E& =] A H)

(2) Opt. 2: CSI

(3) Opt. 3: ¥ =1 &2 (Link Quality) “d E.(ol], RRM =4)

(4) Opt. 4: LBT ¥ A B (4], A ] v]=x]/o}o] & v]& H H)

[A] <F 2t #5]

PUSCH (5%, PUCCH) A% Al, A& Al 2F Al ol gt o790 TR E &
shuE 2838 4= Q) ol (H 2 2AE Y H) PUSCH A% Al 2} 4l &3 (3
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BA) DM-RS 4157k AT 491 91510 whek A% A2 A o] T3t 2429]
e ) 488 5 2

[214]

[215]

[216
[217
[218
[219
[220

—t e e bd

[221]

[222]

[223]

[224]

2 o 2, NRel|A] PUSCH W DM-RS A E-o] £33 7|50 &8 A& old ~ ) ri=
AE e 239 A(F, A= 2 5= 3)0l M AEE 5= I THPUSCH mapping
type A). o] W], PUSCHS] A% A2} Al E-o] & WA DM-RS A & B Ut} QHAH (Z,
A 0~1 532 0~2), 31 W17 DM-RS A& kol 120] A5 A2 A8 3157}
AAE 7 ok v, 18 X ¢F& 79-(5, PUSCHE| 25 A2 Aol A A
DM-RS A =3 5U3HA), 2 HA DM-RS 4 & ool 3t 7] o] A4 A2 A&
THI7FAAE 5 A

A o =2, Aae] A5, T A A2 A E FH), S ofgfl 4714
SEAAEol tal] LBT Al % ¥ PUSCH 58 Al &&= )

(1) XA 1 A8 00 27 E 25 us A A

Q) FAA2: A E 02 E] 25us A F

Q) A 3: A E 0 2 H-E] {25 us + TA (timing advance)} ©]-%

4) A 4: A E 125 E 25us A A

FAo] A5, Gd Ag A2 A E FH), G hE DM-RS A B 2 5E 25 us
217 oﬂ AR LBT Al %= 3 PUSCH A4S Al 25t 28 118 dd 4= 9

1=, PUSCH Y} DM-RS 4] &-0] PUSCH A% A& 7|0 &2 2 WA Ao

X ol A F= 4= 9 THPUSCH mapping type B). ©| %
HZ25E 25us 2 AN A RFLBT 98 3 PUSCH #
2 4= o) Hhd , PUSCH Wy A H A (1 Al =
F5l) ol %o 3714 <] DM-RS7F A= 5= Ut o]

o] % 5 H A DM-RS (F4) Al l of Ho A A2 Al s FHE9

ELAVENE A A

s,
wn

1:111&:\9

~~

52

A
37‘%—1*9}

£ 3 PUSCH d% Al, Partial TTI A& 7}5 o 3#-= 7} DM-RS A4 o] -9}

HAE = A A A2, 7 A 52 o] Al Partial TTI 818 o375 491 A%

A F (o], RRC A &) AA 3 I 271 DM-RS7F 910 LBT 52 2 ol uw}a}
PUSCH A A A% %= PUSCH A% A gFgto] &85 4= ot} v, 7}
DM-RS7} 91 &, PUSCHOI o g+ &9 5 Al 2} Al & ZH (&)l o s
(XN %) PUSCH A5 3T 5= o). o] o, v 3 WA A5 A%}
AEo A Ao A HA DM-RSE X383 A3 A& 1F ofg A7t
A eFslal, 5 H A DM-RSE X313t AF Al 7135 2] (shorten) PUSCH A %
A% LBTE =38 4= 2l

o] & A gy = A& OMXM B E A A E B g o] oheFet A, V),
Azap, Aok W L/ = B2 LA REL V7B A EA/A A, 56)S

~~

o

9o
=
9o
=

PR sl theFe Hofol 28 4 9l
olah, £HE Rakol me 7A4 0.2 of A ek ol kel 41/ oA
FU 5 2 OB Vs i 3 s A st oS E A st e of
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EEE 2T EYO E& £ V5 558 dA T 4= 9t
[225] 5215+ @ gl AEui= A A AR (DS A
[226] % 155 Fxotd, & HEo) A8 5= A A L' A 717 71 A5 R
HWEYAE 3gr) oA 7IA, F4 7171 74 A& 719, 5G NR(New
RAT), LTE(Long Term Evolution))& ©] 83} 341-& 33t= 7|71 & 2|51,

[227]

[228]

ENEABG 7172 ARE 5 ) o= EAE op A, A4 717 =
= 3(100a), ZFZE(100b-1, 100b-2), XR(eXtended Reality) 7] 71(100¢), 5o
7171 (Hand-held device)(100d), 7} (100e), IoT(Internet of Thing) 7] 71(100f),

EY
o
i

[‘

AZI71M (40008 238 = At o & &0, A2 74 B4l 75 o] 7114
bk, Ag 3 AR AR SAE A 5 e A e :ITE okt 3
o] 7] A, AF - UAV(Unmanned Aerial Vehicle)(el], E&8)5 £33 = 9l XR

7171+ AR(Augmented Reality)/VR(Virtual Reality)/MR(Mixed Reality) 71 7] &
3 315, HMD(Head-Mounted Device), 2HFell -1-H] ¥l HUD(Head-Up Display),
], AvpEE, AFEH, dofelE vulol 2, 7hd 717, v A -
Abol U A (signage), AH&F, 25 T FHE A= o vk Fof 7171+
ZpEE AutESfE dojel 7 V](el, A EY A, AntEae ),
AFE(, =ER §) o5 23 F ok 7hA-& TV, ¥, AlE7] %—%
Feb 5= vk 10T 71 7]3= AlAM, &vtEVE 55 £ T At ol &
|5 HEA A= FA V2R 78E ¢ 3o, 54 741 7 l(200a)t
T 71710 Al A M E A =22 T4 75 Qv
A1 71 71(100a~1000)= 7] A =1(200)< %3 Ul E< =(300)<} A
7171(100a~100f)°l] = Al(Artificial Intelligence) 7] ©] 4] & ZF oy,
7171(100a~100f)= Yl ES] Z(300)E E-38ll Al A ¥ 400)9} 144 5= At}
17(300)F 3G U E ] =, 4G(oll, LTE) Y| E 9] = H+= 5G(¢ll, NR) Y| E 9 =L
o]-&3te] 7Ad = k. A 71 71(100a~100f)+=
= (200)/H] E %42/_(300),—3 Tl M= T FE JAT VA FMEDAE
=] a1 AH FAle.g. Aol =8 A F2l(sidelink communication)) & 4~
o}, of| & &1, A& (100b-1, 100b-2)-> 2 5] F21(e.g. V2V(Vehicle to
Vehicle)/V2X(Vehicle to everything) communication)S & 5= 3} 3k JoT
7171(ell, A= T2 ToT 71 71(ell, AAT) B3 vk 4 7] 1(100a~100f)9} 23
A AUk
21 7171(100a~1000)/71 A =7(200), 7121 5(200)/71 A =7(200) {koll = T4
SA/AE(150a, 150b, 150c)°] o] F & 4= Atk A7 A, T4 S22
/st aFE A 41 (150a) 7 Aol =¥ A FA1(150b)(FE =, D2D 5-41), 71 A = 3k
A1(150c)(e.g. relay, IAB(Integrated Access Backhaul)¥} 72 T} ¥ gk -4 7 &
(e, 5G NR)& -3l o] 4 = vk 74 B2/ 2 (150a, 150b, 150c)S &
A 71718k 71 A 51572 7171, 71 A s 3 7| Al & 2 A A B E
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oo 1 *4 7] 1(200 } gl
= (A 7171100x), A 7171 00x>}oﬂ o2 # ot
4 7171(100):= 8t VOA 322 A4 (102) B Bkt Wﬂ H 22 (104) 5
8t F7HA &= st o] el 7A171(106) R/ = Sk Wﬁ
(108>° O EH 5 AT TR A (102)3 W 28] (104) H/EE
171(106) & AlofstH, 2 A ol ZHAI | AW, 715, A AL xﬂ ,
/B A EAEES Tt s FAE F Ut dE B
AlA(102)+= Wl 2 2](104) W] ARE A elsto] Al AR/NZTE PHT H,
171(106) S 53 Al AR/ANTE X318t 54 A5 & A53 5
5t z;czxﬂ (102)T $52171(106)5 53l A2 AR/ E Egsh= T4
FAe H A2 AR/ T AT A 2R A ARE W (104)°]
gl ? ATt W 2 2] (104)+= LA A (102)9} A 5 9o,
A A(102)2] & 2F A sk Tkt A1 E A4S 4= ) o & 5o,
2)(104)= Z2ZAAA02)) ol AojHi= TRAAE F
oA, & Aol A E A, Vs, AA) AlQE, e H/E
THAEES TS| A HHES E8etE AT EY
AT}, o] 71 A, EERE A A (102)¢} W Z.2](104)= T4 B4l 71%(el, LTE, NR)&
TS AAR T Eel/3 2/ e AR 5 Ak S 71(106)+=

g N

F“

A

=
—

5 oo
r>L+

b
>

g oof 1k wE op 1S g
{‘

>
E

‘ H

ERY
Y
01

HU

L

Y 2

-

ZZAAM102)% AAH QAL Stit o] 4ol ete| L (108)F B3 T NS E
A R/ AT 9l FA71(106)= A7 R/E= A7 5 23S
T Atk FFA171(106)= RF(Radlo Frequency) 4 2 <84 4= qlr}, &
ol A T4 71 7]i= TA ERl/E 2 S ovl e i Sl

A2 54 7171(200)+= 8fvt o] ko] L E A4 (202), Bt o] o] M E.2](204) 5
Eosh, S 71A 0 2 sk o] el F4=417](206) B/HE = B o] 49

1 oot

H1208)2 t] E3He 5= Q). 22 A A202)= ¢ 58] (204) D/E=

?@ 1(206)E AlofstH, & Aol WAIE AW, 715, A A}, Ak, ¥

= S A EAERES TS FAAE T Utk dE E

1*1(202>L W 2.2](204) o] dHEE Helste] A3 HR/AEE LS H,
A71206)E E8f A3 QAH/ANZE F86t= A AT E AL S 9ot

L EEAN0E $71206)2 T3 A4 B2 28 EPsHe 74
FAEH A4 ABANT O AT AYEILEH QS ARE v 2] (204)9)

2 HHoob K # opy r_.‘Z H~1
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[233]

[234]

A ek M 2] (204)= ZEAM (202)9 Ad =
Z 2 AA202)] FAH FET FS AR E AL
H 2.2 (204)3= Z2A1A (202)00 28l Ao ¥z TRAAE T A
T, B Aol AN E A, Vs, A Al ] W B
TAEES TR A YR ES X s AZEY

AT A7IA, L2 A (202)9F M 5 2] (204)3= FAl FA 7]
TAst S A" A BR/E /3 e AR 5 oS4 71(206)=
ZE2AAM(202)9 1AE %J— st o] o] ¢HH U208 B8l A AlEE

LA Q= A S = 9l T}, Al 7](206)—‘ 2 Al 7] Q= Al 7| & E ks

AT F=4171(206)1= RF ‘Cr)r I 28 k. 2 do A A V7=
A ER/3 2/ & e 5 ATk

ol af, F- 7171(100, 200)] st=9o] & el B} -4 A o= A g
o] & A gHE &= A& o} A7), sfif o] A /] EEE AlF ol dfrt o] 4o
I ZAA(102,202)° 28] 3 E 5= L) ol & S0, FFLf o] A2
3 =2 A A (102, 202)3= 8k o] 2] AlF (<, PHY, MAC, RLC, PDCP, RRC,
SDAPS} & 754 AS)ys 78 E} st o] o] L& A4 (102, 202)+=
B mAel A A, 71, Aaf AlRE, HE 2= 52 A RE e
&l o] 2] PDU(Protocol Data Unit) 2 EEE &hu) o] k2] SDU(Service Data
Uni s A4S = ok st o] o] 2 A A (102, 202)F= - A o /A=
A, 715, A AlQE W R/ A oA R Bl whe WA ], Al A K,

ol L= AR E AT 5= o) st} o] 9] 2 M4 (102, 202)= & 4] 9l
MAIE 71 %5, Aab, Aok 2= Wb ol whe} PDU, SDU, #IA A, Alo] 4 |,

tlolE = AR E E§eh= Ala(d, o] 2= Ale)E st st

o] 2] &424171(106, 206)°l Al ]%16 7 Atk s o] 4ol LR A4 (102,
202): sht o] Ako] 5 A17](106, 206) 22| Al F (o], o] 2 s A F)H)E

Z=NE 2= 9l 1. B Aol A E AW, 7%, Aaf Aok Wb g/ B2

v:*ha— | w2} PDU, SDU, WA A], Al B, dlo| ¥ L= JRE 852
AN

Shuf o] o] R AIA(102,202)= ZAEE Y, nfol AR FEFe], nlo] A2
SERAAM = vlol AR AFEHE A E 5 vt st o] o] E?-—‘ﬂ"i(102
202)+= st=dllof, Bellof, AL E o], = o] 59 ¥ o& 7HE 7 A
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
Programmable Gate Arrays)”} 51} 0] /d-2] 3Z 2 M4 (102, 202)°l] E &= 5= )t}
B mAel A A, 71, Aaf AlQE, W 2/ 2 A ERES Bl
EE= AZEAAE ANESe] 7 E = oL, Bellol B AT EOE BE,
Azl 75 & TS 78E 5 Ak 2 Aol A E AW, Vs, A

O

o B
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[235]

[236]

2,

H e &Ry
E AT C

7@%7\1‘:58 5£o}1:i/\47<41;],ﬂ o.]m:b

=
ol el 3 E A (102, 202)°) FE3HE ALY, S o] 42
24w o] &t o)Akl 3 Z A A (102, 202)°) &8 TFEE

>

a9, 7%, Aak A I T 52 A RES
Eéo-] g/g%nggéo-]‘q ﬁ?ﬂ]_ EHE_-—H O-]EE'E-/J\—EE%]O‘]%/\]‘%‘S}O%

-

W] 2.2] (104, 204)= Sk o] 4] 2 A4 (102, 202)9F 1A E 4
Sk FHejo] o, M5, WA, AR, T2 IE AA] F/E=
3 5= Sl 3ht o] k9] W R.2](104, 204)= ROM, RAM, EPROM,
2], st= Eefol B, # A ), A4 w X, HFE 5 A ) A
Eo] &23fo = FAE 5 Tt skt o] e u114174(104 204):= 3ttt
Al A(102, 202)] W7 B/EE= ool YA 3 o o) =3 skt
2](104, 204)= Fd = T A9 & o4 =& F8 shd
A A (102, 202)9F A= 4= Q)
° % 2171(106, 206)= kvt o] /9] th& x| ol Al £ A4 9
&H:HE SAA AT = AFEAL dlolE, Alo] R, A
& LB o] Ake] £4=417](106, 206) = 3FLE o] 4 <]
HoA 1 7HA1% A, 75, Ak Aljk W R/EE A
ol A AT E = AR A HolH, Alo] AR, F NE/AE 5 A
o & &0, sttt o] 9] F4171(106, 206)= shit ©] /<]
AJA1(102,202)9F A A= 5= a1, FAANTE S48 5= Q) o &
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} Odﬁg T AL, skt o] 4o
F74171(106, 206)7= 3HHf o] /9] QFEl (108, 208)F 53l & FA] ol 7IAlH
A, 7)s, Al Al W 2/E= B2 AR ol A A5 E = AFEAL
dlolE, Alo] A, FH Ne/AQd 52 F5A8RE A4 E 5 9 &
A ol A, B o] e Qe o] B QFE Vol ALY, He] =
SHElLR(el, SEEl Y 2 E)A = vk, shut o] o] &A1 7]1(106, 206)= Al
ARG-2L H o H, Ao AH, 5 M5/ d 5& sty o] 9] ZZEAIA (102,
202)5 o] &3t Aty Y, FAlE T AE/Ald TS RFHE 2l &) A
ol 2ME N E = 3 (Convert) T = AT 8k o] 4ol F74171(106, 206) =
shif o] ko] LR A4 (102, 202)F ©]-&ato] A2l | A&} tlolH, Alo] R,
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[237]

[238]

[239]

[240]

AR-g-of /4] 8] 20 what E}O 5t & EH;cz TdE 5 ; D}(E 15 zu)
& Az, A4 7171100, 2000 5 162 F41 7] 71(100,200)0)
™, T}k @ A (element), A +-(component), % /F-(unit), L/HE =
Y& (module)® T4 E 5= AT} ol & £, 74 7]171(100, 200)+= Z41(110),
Al o] (120), ¥ =2 H(130) & Z7P 8214005 >3+ = ot T4l A
3 2(112) 2 FFAV(E)114)S 23T 5= Q) o & 59, B4 F2112)F
% 169 3t} o] 9] Ji*ﬂ/\i(loz 202) L/ = 3 o] Akl W F.2(104,204) =
A s e E=2 , SFATE1HE B 169 St o] 49
52171(106,206) 3 PEE sh} o] 42l QFE14(108,208)S E3tet 4= 9Tt
Al o] F-(120)+= F21-(110), W = 2] 7#-(130) R 7P 2(140)8F A7 A o=
AA¥ v F 7179 Ak FAE Ao g} dE , Al (1200 =
) 22] F-(130)°l #-4% Jizal/:E/nﬂsﬂ/ﬂEq] 7| Hkalo] B 7] 7] 9
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