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M e ebd 4 ok TAH 0, AN FE wke] A A i A5 S

i

—~
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[56]
[57]

[58]

[59]

[60]

o] F2f L= A B4 Al "ol M ARG = ket B 9] Zhs

T G2 Al A E O A AR E = A Q) o] A ol E YR T
ZH23H, 3GPP NR A =¥l o A ALg-5] = -4 ZH Y= g2

Z 9 10ms (Af N ¢/ 100) * T 2] Aol & 7hd o= ok w3, 74 22
1071 9] 58 2171 9] A B3 2 < (subframe, SF) 22 A T} o 7| A Af .,
=480%10 * Hz, N =4096, T =1/(Af o¢*N o), Af =15%10 3 Hz, N (,,=2048 ©| T},
shufel FA el o] 1071 B ZH ol 2+ 0F-F 97bA] M7t Hofd
T UTH A7 B Z Y Ims®] Aol & 7AW, B 7] g o] 1HA (subcarrier
spacing)oll e} st} == Hao] £ 07 A E 5= 9lt) v AAIEHA, 3GPP
NR Al 2= Eol A = ARS8 = 9l= A B 7)o A& 15%2 vkHzol o} ui=

A B elo] -4 -4 9 A (subcarrier spacing configuration) 2, u=0~42] 4k
7F2 4= 9l t}. 2, 15kHz, 30kHz, 60kHz, 120kHz, &= 240kHz o] A ¥ 7} 2] of
HAC R AMEE g Itk Ims Aolo] JEZY U 2u 7)o RO E FAE 5

Atk ol W, 7} &332 Holi= 2 vms o]tk gF M B2 Q) o] 2wl o] S5
2327 0B 2= 174 ol M 7E ol = Qi Bk g - 2 2 ¢l LH/]
S5 A4 0FE 10%20- 170X o] Ha 7} ol 5= Qlt, ARE ARl 2
ZY Q) ME(EE A T ¢l e gt ﬂ)e} SICR ) Hdi(%%
Az QlE sk 3h, £33 HE(SE S5 U920 T Ao o
shupoll of & - = vk

27 54 A Al =Bl A 8haF ¥ S (downlink, DL)// % % = (uplink, UL)
E3 729 A E YUElth 53], & 21= 3GPP NR Al =51 2] 214
A A} (resource grid)e] -2 & YEFITE

St LES 1702 A A&7 Aok =28 Frxshd, £52 AR
S| Qlof| A 5= 2] OFDM(orthogonal frequency division multiplexing) 4 & &
Eebetal, Faba S Qo) A 529 29l B S (resource block, RB)< 3 3} g,
OFDM 412 3t e] Al 1k ol u| 8l & gk}, 588 A o] gli= gl
OFDM Al &2 hets] A= 2 A4 = it} §F RB= F3k= ¢ 9 ol A

AEA QN 12708 ABA A E EFgE 225 Frxehd, 7 &30l A
A4 = A T3z Novwwewgy, * N R 7H 2] A B 7 2] of (subcarrier) 9} N st 7H 2]
OFDM A &= -4 ¥ = A1 A ZHresource grid)= 2= = AT} o] 7] A,
stk A A A W), x=DLo| 31, & 2 2hl AR w], x=ULO| T}, N sizes
g A B A A A2} pell whE 244 E-F(resource block, RB) <]
N5 WERH AL (x3= DL B3 UL), N sy, > 555 ] ©] OFDM Al &-9] 7|55
BRI TR N 8B = 5FL o] RBE A oF= A Bl 2] o] o] 7|5 NRs . =120] T},
OFDM Al &2 t}5 7 & w2 ¢l of2} CP-OFDM(cyclic prefix OFDM) Al & FE1=
DFT-S-OFDM(discrete Fourier transform spread OFDM) 4 &2 %] 2 = 4= 91T},
shito] £ 3t 335 = OFDM A £ 9] 573= CP(cyclic prefix) 2] Z o] u}z}
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[61]

[62]

[63]

[64]

b 5= 3ok ol & 50, Ayf(normal) CPE] 74 -5-oll = shuhe] &3] 1470 9
32 &ksh ), g (extended) CP2] 7 5ol i= 3ht2] &3] 1271 9

Eghet 5= vk A A A A el A g CP 60kHz
AN TEARSE 4= T}, 20| M= A o] HelE {5
8ol £3:0] 14 OFDM Al & 2 A W= 4 -8 oAl et v, & i 2
A& T2 )52 OFDM Al && 2= &30 = npzlrpA| o w2 o5
AgE At =28 x5, 2 OFDM 4 &2, T3k | Q1 of| A, N sizen
*NRe ) o] MBS E3Heth MEFfe]of o] /& HolE HEE 9%
o] B A B 7)o, 332 2l S (reference signal) 2] A 52 93 F2A &
A B ele], 7FE Wl E(guard band) = W 5= itk Al 2l o] Sk T4
=3} (center frequency, fo)B}al % gl

stito] RB= 53 QLo A N T (e & 5o, 127]) 9] A &8h=
AEF ol o Fojd 4= vt FE, st o] OFDM 4l &2} 5o
Bl 2 G4 " A8 A9 2 A (resource element, RE) =2
E(tone)ol ekl A A 3 4= ok wrehA], o] RBIE Ny, * N e 7} o] 2}
QAR JAE F vk A AR o] A Al 84 i &5 el dldl s
Ak, Dol &l aLF3HA ol E 7 Atk ka= F b | Qloll A 0B N sizen
# N BB - [7FA] o ¥ 5= Q1) 201 12 Al Sou| Qlof| A OB N stoy - 170A]
ok = Qe A 4= gl

ko] 7 A o B H MEE A Y 7| Aol A B E A FEH]
A= i Al F g F71 5 7| A 5 AT S 5] of Btao]of o
T ofil, gto] DLl 5 9] Hz P UL 415 9]
AE-& geret Al dol el sl=d 2 adk A Fulg geluHE AT 5
A

;

of

TDD(time division duplex) H+= 91 3 o] = 23 E & (unpaired spectrum)®]] 4]
F2ehE FA 2l 74 A ES &Y A A E(DL symbol), B3 =1
A1 5 (UL symbol), == & P A & A E(flexible symbol) & = 2 o] & o] - s}t 2
T4 = 4= At} FDD(frequency division duplex) H=+= 3| o] = 23 & & (paired
spectrum)©l| A 8t =1 A el ol &= F2hebE A Tl s A A E T
EOMEAER 7E AL TR A B SA ek A 2
A AE B FAMEAER 74 E 5 Utk stEE A A oM =
= A Agol 7hs AR A A AS5S E7FestaL, 4¥FH =
| M= 4 = Aol s atA v st aFd A A S B s sk
EAES N Zol upe} opaFe A2 AFEE A AR A

2

o Bl (type)ell Tt AW =, st 4l &5, A Eda A E 3
B AE F o styE el = A B = A 54 (cell-specific £

=
common) RRC(radio resource control) A & 2 A4 & 4= It} fEgh ZF Al & 9]
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[65]

[66]

[67]

Eldol ot AR = F7F4 o2 vk A (UE-specific *=+= dedicated) RRC
NI E FAAE 7 Aok 7 A =52 A EY RRCASE AEsto] i) A &4 &%
TAY F71Li) A ER EF Y FUY AF o R etEgH A A Evke
7H &30 i) st R A A ERHE 7 £ uE o £329 A
AMERTEH FHAAES] 7 iv) A 5 5% A Y FU19 v e g

Alere] g AlEakg- 7hRl 23 9] z,: %) Aysre] o Al HwlkS 7hz] £S5 vlg oF
3o mA M A ER LY AT A AR 5 delarh AVIA AdE A
AEf g adE =302 E FAAHA G2 AES TS % =2

AE B gt ARV dd EH RRCAIEZZ AL o, 7| A5 95
MEo] atafed A A EQIA e AR A A EQJAAE 4 54 RRC /\]Efﬁ
A" S = ook ol it S RRCAIS = A S RRCASE 74
stFEdAAE E= AT AAES HEAEHYE AGE gl v
EQRRCA S =7 &3t} sl &3 9 Ny Al S a3 = A5 4
NG EXY Nt A E T AT Fg A A5 5 A 1dH T 5 S} o,
3] et A AEE &3 A AT 1A A E7HA A& 0w 4=
T UTE S S50 A E A A ESE S5 jHA A S npbA] A E7EA]
AEH 0w TAE = A (V1A i<)). XM HFE A A E R A
AR o= AR S FAHA F2 AELS FHAE 4o,

Ao} & RRC AT A A9 Bl & A v]-22 ] B (semi-static) DL/UL
T o R A 4 9k ¢hA RRC A S 2 740 ¢ A w]-2=E ¥ DL/UL
TA oA, UM E A &S =] 88 A Al o] A (physical downlink control
channel, PDCCH)® 7 %-%] 3= t}o| 1} SFI(slot format information)& -3
St A A E, AFE A A E, B FUAE A ER XA E At o|H], RRC

FU}E m}ﬁ

NE 2 TAE 5
WA x| G=T}h F
ol A %kt

wi= AakEl g Al E e e /uigro)o;,_

=

o] e Al AN 4= iz thol ] SFIE

)
A

2 099
H o
o 1y

>
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Tlo|lx|x|x|x<|x|o|lz|a]oz|o|o|o|ox|x|olalos|ox|oo]lx|x|ala X 3 Ot ﬂ = =8 crl =~
=0 ) Ay B3 b
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elv|o]ola]lolalola|=]|2]2]| 2|z x|x|ale|ala]| || x| 2] x| =[] —n T Mﬂ ‘UI ol = ZT .M Eo —
“Neolalalalalalals|==<|a]<[<[=<|=<|[x[a]alalalz]z]a]=|]=]x|x]|= A‘W _ZOﬂLﬂJEIMDhAT
~nlolaloalalolo]ox|olx|x|a|x|=x|a]la|alo]olx|D]a|x]|=x|x|>x]|x|x iﬂ.lﬂ ﬂDl;wﬂﬂ.éHT%I
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~o AW o -~ =
el A e B T P e Y B E ] Y Y e I e P Y R e B P ] e <0 ﬂ%@mﬂ%é.?.;
AENERIEI I I I EEE EEE EE S T I EEEEEEEE Lf_,.o#oﬂﬂﬂ:iﬂ7‘mx%o
Sloalo|x|a|x|x]|x|x|[x]|2|z|2]|o|o|2|o|x|[x|x|x|x|x|[z]|2]|2|2]2]|2 U‘OI‘UI‘OI‘H_OI‘I ﬂEOEEHO
—|a ala ,LEMM‘IOOO# HT]
- o x x| x<|x[x]|x|2]2[2]2]2|2x[x]|x|x|[x|x]|x|[x|[x]|=2]2]> O_E7 d‘mL.E‘._,m_lOf 7ﬂDl
ola|o|x|ojo|o]x|x|x|x|2[2]|D]| D[] x| [s|=|x|=]|x|x|x]|=x]|x|x HLE d_ﬂ AT m HE WL _ ma m_x EO E.E
W9DUXDDDDXXXUUUUUUXXXXXXXXXXXX NDM&IQENO_E IXI‘W,._$,_H1/IJEI
clolo[o<|alalelelalx|x<[2]222]22 <] x| x| x]x>x]x]x]=]x]x i]ﬁoLMHﬂl -~ A HT
: RETEL gL
Binlo|o|x|o|alololalx|x<||2| 22|22 =[] x| x|>x]x]|x|>x]>]|x|x<]|> \ao\lﬂol‘wxmwd_/l_ﬁ ,‘I:.L
mGDUXDDDDDXXUUUUUUXXXXXXXXXXXX L&OA]HU ﬂmmﬂﬂmvo#
MSDUXDDDDDXXUUUUUXXXXXXXXXXXXX ‘_LIE;W/A#M#IOLJ%@EE W,o71._|
Elx|ala|x|alalalalalx|x|2]22]2]x]|sx|x|>x]|x|s=|x]x|x]|>x|=x|x]x|x ;o‘wmbrAlX‘ldl‘ISJml‘l .
& W= = O = % g o X ooy
mla|o|x|alalalalalx]|x| 2|22 x|x|x]|x]|>x|x]|>x]|>x]x|x|x]x]|>x]|x|x = W _E Qﬂ _6L - e o — =
alofo|x|alalalo|alx]|x|2]|2]x|x|[x|[x|x|x|a|x|x|o|x|x]|a|x|x|[a Dviw K ﬂo‘Ulm.|70M
ER I - C R B
~lalz]x|alalelala|x]|x|2x|x|x|<|[x]|x|ala|x|ala]x|ala|x]|a|a] 5 < ‘UI 5« o o il ot g il m.t il
o) [— S
ololax|alalo]oalo|x|x|x]|x|x|x[x|x|a|lo]a|lo|o]alo]alalolala]& M ,\IUHL ﬂo MK Ivm_l ME O_E AT L«um O_E %._ ‘_nwwE
opl [of o |wfo|s|olo|~|o|ole|ra|n|xlole|=]o|o| ] s|r| |2 ||| x| & EWMEM%@%WW#“%
o SUNCUSEARE S -

[68]
[69]
[70]

Fd =1 Al A 9 (physical downlink control

channel, PDCCH) % 4}7] PDCCHell A& A 1. o w}a}

7]

[71]
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[72]

[73]

[74]

)

7] A e L

=

Z)| & (physical downlink shared channel, PDSCH)< =41 $+0 2 4]
ol 5% Al 28 AR BT A A A28 AR S 85T 5 9k(S102).

o 71 A ehito] ke A] 2~ El A H = RRC (Radio Resource Control, RRC)l| 4|
E 2] 7 5(physical layer)oll 4] ©@'@o] &ulZ A &21317] gk A5 A2~
AR ol gluold Al 2~ ®l A K (Remaining system information) H=i= A| 2~ 8 A 1
£ 2H(System information blcok, SIB) 1°]2}aL x| & H ]},

whbo] 7Aool A2 H &S AlE AES g A 2ol gl
7 9-(eh2ro] RRC_IDLE =91 29, vhbe 7| 2] 3of t)af 9 9] %<& 1142
T3 4= vk Al S103 WA ©A] S106). WA, T2 2] o] S

Z)| & (physical random access channel, PRACH)S &3l o] H &2
7 %8ka1(S103), 71 4] =7 . 2= F-H PDCCH % th-&-3H+= PDSCHE & 3
el thek & HA| ]E TS 2 JTH(S104). TEol Al F-aek 9y
M| 2s F ot WA A 7F E AL A g, @& V] 2] 5 0 2 2E| PDCCHE -3
Ay A=A THEA X] ]5& 2] A =L &/ 2l 2 (physical uplink
shared channel, PUSCH)2 &5t #}2l 9] A1) & 283 Eﬂ ]H%
Ao & A 43(S105). vt o2, v

A A 24 PDCCHE| #2412 7| th=lt), wio] 2}
AFA o7 Als 78'—?*(5106) ah:% M|~ AL =
M| 2~ 775 RRC Al Fol A =] AT oA ddol A
2] F-EA A A8 ARE 5T 5 Qv ©hiEdo] RRC AlF o =4 H
ok L_E%zé /\]/\Eﬂ JEE :fd‘:o].ui[ 2 =1 e

LIPS p=4

2
1o,
4
M
2
i m
::‘
-
g
Q
O
i

RRC A5 vty 4174 £ 7(Radio Access Network, RAN) AFo] 2] Ao &
ek A A R Pl AEE T T FAH 0% 714 %3} ke RRC
AFoNA A & o] Al 4
7 o] % (paging) HI A A1 2] A& 2], 01%” He H A=on, e 54
sk olol e Aol @ e whel 3 /] ¢l T LY Bet vl T AT
T Atk AEkA 0 2 RRC ATl A AEst= A5 (o] 8, RRC 21 %5)9
7821 (update)> =& AlF oA %52 F27](Z, transmission time interval, TTI) XU}
A7) wiEell, RRC A 3 3= {1 S5k Mgt % ko 722 5= 3]

kA A gk A} o] b2 AnkAl 9l A/stetE A AT HE qu}f»’._/\i
PDCCH/PDSCH 21(S107) 2 &2 48 = + 1 A9 (physical uplink shared
channel, PUSCH)/ & ] ‘385 =1 Al o] 1 'd (physical uplink control channel,
PUCCH)& A5(S108)& =3¢ = it 53], &2 PDCCHE & 31
5hakel A A o] 4 ¥ (downlink control information, DCDHE =418 4= 1 t}. DCI+=
ko] o gk 2}l S A B e} A2 Aol YR E E3e o o) 3 DCI=
ARg Aol whe} o] debd 4= Qi dhito]l A A5 T8l 7] A=l
A%53h= 238 = Alo] A X (uplink control information, UCI)=

2
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[75]
[76]

[77]

[78]

[79]

shaFe A/ 39 A ACK/NACK 41 %, CQI(channel quality indicator),
PMI(precoding matrix index), RI(rank indicator) 5 ¥ &% = It} o] 7] A, CQL
PMI, 2 RI5= CSl(channel state information)®l] 3 3H= 4= 1t} 3GPP NR A| 2= 8l 2]
745-, @& PUSCH 2/%1= PUCCHE %3l 4} 3 HARQ-ACK £} CSI5- 2]
Ao ARE A5 4 )

%2 43= 3GPP NR A| =80 M o] 7] Al 348 9| ¢k SS/PBCH & 52 LA gt}

WibE A o] AX AL A & o] Aol 5 &rstarA} sk - Aol AlZE
T 78 G5etal 27 A g g8 e o grh v A Bl
Aol A Ae] Ea] Al 2]H 2 (physical cell identity) N e, 2 735& 8 4= gt} of
Aa, e 7| Ao BRE FUANE, o5 B0, F 5] AT(PSS) E F
2N Z(SSS)E FAlste] 7 A =1} Fr & wE 4 Aok ol w, w2 Al
21" Z}(identity, ID) 5o FHE 53 vt

= 49] (a)y2 F235}o], 57] Al S (synchronization signal, SS)E =+ Ul
TA Aoz At} 7] A% = PSS9 SSSE -2 4= ¢l v} PSS OFDM
AE 7], &% 579 Z2 A Bl 5] W/EE Fag 2l EU1E
Q7] Y8 AHEE 5 AATE SSS= 2|9l F1L A TR IDe ] el ARgE
ATH 5 49] ()2} % 22 F £33, SS/PBCH 552 3= £ 07 o149 20
RBs (=240 Al B7) gl o] 5y & FA ¥ a1, A7 202 45 4 OFDM Al &5
T4 7 v} olul, SS/PBCH £-Fo| A PSS+= 3 H A OFDM A &, SSS+= A
H A OFDM 4l -0l A 56~182H A A B o] && Z-&ll AFHrh o 714
SS/PBCH &59 7}4 w2 A usl g o] QIE A~ 5 04-E] w71t} PSS7F A&+ =
A HA OFDM 4l ol A U %] A B 7l 2] o, = 0~55, 183~2391H A
AMBAYAEES FalA = 7 A=l AT E A =) 3 SSS7t
A4 %= A HA OFDM A E-ol| A 48~55, 183~191H A A B g]o] &5
Fal A= 7 A Frol A B E AEEHA] =t 71X =2 SS/PBCH H5-91 4 9
A& E A 2] gk 1} 2] REE F3ll PBCH(physical broadcast channel) & 7 4-+t},
[322]

Channel OFDM symbol number / Subcarrier number &
or signal relative to the start of an SS/PBCH relative to the start of an SS/PBCH block
block
PSS ¢} 56, 57, ..., 182
SSS 2 56, 57, ..., 182
Setto 0 ¢} 0,1, ..., 55,183, 184, .., 239
2 48, 49, ..., 55, 183, 184, ..., 191
1,3 0,1, .., 239
PBCH 0 1, .., 47,
2 192,193, .., 239
DM-RS for 1,3 O0+v,4+v,8+v,..,236+v
O0+vd+v.8+v,..44+v
PBCH 2 192+v,196+v,....236 +v

SS3= 371 2] PSS&F SS9 3 Eal F 1008 7 2163 B¢ A= A
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218 ZH(physical layer cell ID)E A 4 .2, 7} 7ol =2 A5 A
shibe] Bel-AF A4 1R Pio] MR, 7} 1ol 39 A
A S FesH 33609 Bl AE A-AEA 1R 0R 1§9E & Uk
wheb], Ee] A% A ID N i = 3N W+ N Oz Bel- A% A2 84 152
e = 03 335707 o] 9] o] Q1] s N w8} 4] el
T WOl 4] BeAF A EAE Gehi iz 00 E] 2747 9] <]
olsf arfatA el o= Qhvh dEE PSSE HEste] 3719
Ntﬂx}To}L}a A8k 5= ol T), W3k, vhihe §8S 2 A%E}
A ate] Aad 336709 =9 Al AIDE T shE A
PSS O] Al H 2> d psg(n)> T 2T},
[80] dpss(n)=1-2x(m)
m= (n+43N§,? )mod127
0<n<127
A7 A, x(i+7)=(x(i +4)+ x(i))mod2 ©] L,
[x(6) x(5) x(4) x(3) x(2) x(1) x©)]=[1 1 1 0 1 1 o] && FojHAT}
WG, $SS O] Al 2= d sss(n)S TR 22Tt
dgss(n)= [1 —2x, ((n +my )mod 1 27)][1 -2x; ((n +my Jmod 1 27)]

N 5
my =15 —2 |+ 5N
0 { 112 J D

= N{y) mod112
0<n<l127
[85] 71 A, xo(i+7)= (x0(1+4)+x ())modZ o] L,
xl(i+7)f(x1(z+l)+xl( )modZ
[86] [5,(6) x,(5) x(4) x,3) x(2) x(1) x©]= 0 0 0 0 o 1] EFAXI}
[XI(G) ""1(5) x1(4) )‘1(3) )‘1( ) 1() M(O)] [0 00000 1]

[87] 10ms 4ol 9] F4 & 92 5ms dolo] F /e gk ZHdoZvyo] A
ATt 549 ()& Fxsto], 2wk 27 Q] kel A SS/PBCH & 50 A& 5 &=
3ol tisl] A gttt SS/PBCH 550 A&+ = &% Ao~ A,B,C,D,E 5
of = st d = Atk Alo] 2 A o] A B Ao 142 15kHz0] 3L, SS/PBCH
L5 A A A S {2, 8) + 14#n HA| Aot} ol 1], 3GHz ©] 59| 7l €] of
Frabaro A n=0, 1Y 4= AT} 3 3GHz 23 6GHz | 81¢] 7l 2] o] F=a}4=o] A
n=0, 1,2,3Y 5= gt} Alo] 2 Boll A A H 2] o] 3+4 & 30kHz0] AL, SS/PBCH
B9 A2 A - (4,8, 16, 20} +28%n WA A E-o]t}, o]u], 3GHz ©]3}2]
) o] Fatrol A n=0Y = It} & 3GHz 2 6GHz ©] 81| 7 2] o]
T3kl A n=0, 1Y 5= Tk Al o] & Coll A B 7)o A2 30kHzo] L,
SS/PBCH £ 52| A2t Al 412 {2, 8} + 14*n A Al Eo]t}. o] w, 3GHz ©] 8}
el o] Fakel A n=0, 19 5 Atk 3 3GHz 27 6GHz ©]5+9] 7l 2] of

m%
>
30,
£
o
£
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[88]

[89]

[90]

Fap5ro) A n=0, 1,2, 3% 5= AT} Al o] 2 Dol A A Bl g o] 7+4-& 120kHzo] 3,
SS/PBCH -5 2] A2 Al A2 (4, 8, 16,20} +28*n A 4l o]t} o|ul], 6GHz
ol4te] A elo] Fubg=o) A n=0, 1,2,3,5,6,7,8, 10, 11, 12, 13, 15, 16, 17, 18 5=
ATk Aol 2~ Eoll A A Bl E] o] 3+A-& 240kHzo] 31, SS/PBCH H 52| A2}
AL (8, 12, 16, 20, 32, 36, 40, 44} + 56*n M A A E-o| T}, o] u], 6GHz ©]/2]
Aele] Fak4=o) 4 n=0, 1, 2,3, 5, 6,7, 84 4= At}

52 53 3GPP NR A =80 A o] Ao R B Alo] Ad HAES e A=
TAST & 59 (a)E FZ2SHE, 7] A =2 Al o] A H.(of], downlink control
information, DCI)®ll RNTI(radio network temporary identifier)= v} = (<], XOR
1 2H ¥ CRC(cyclic redundancy check)E 7+ 4= Q1 Uh(S202). 7] A =& 2+ A o]
QR0 BA o) adel upel A A = RNTIFEC 2 CRCE 2235 8 4= 9lu),
St} o] o] W& o] A= 35 RNTI= SI-RNTI(system information RNTI),
P-RNTI(paging RNTI), RA-RNTI(random access RNTI), ¥ TPC-RNTI(transmit
power control RNTI) 5 Ao % o= 3h}& £33t 4= v}, 3k ik 5
RNTI= C-RNTI(cell temporary RNTI), & CS-RNTI F 4 o] & o = &5 2 g5t
At o] F, 7| A =2 A 213 (9, polar coding)S =3 (S204) 3 F-o])
PDCCH A %2 el A& A (&) el 5HA @l o] E-u A (rate-matching) S
sk 9= 1 TH(S206). ©] %, 7] A =& CCE(control channel element) 7] ¥+ PDCCH
Tzl 7Hkete] DCI(E)S vh5-3F & 5 ATH(S208). &, V[ A =2 vh5-3hd
DCI(E)el el 2R ER, Eaa ol (e, QPSK), 18 & 5 ¢ F7}
HA(S210)8 &% 7, AEetar Al shi= Aol wsg & 5= vt CCE:=
PDCCHE 18+ 7| & A ©@9folH, st CCE= H7(el, 67)9] REG(resource
element group)= 1A = 5= T}, 8t 49 REG= &57(<], 1271)e] REZ 444
I 3t} kel PDCCHE 93l A8 CCEY 7N+E A @ " (aggregation
level)o] 2har A 2] & 4= ¢lt}. 3GPP NR A| 2~ Elo 1= 1,2, 4, 8 'Ei= 162] HA
e ile AR o Tk 5 59 (b)= CCE {4 @83} PDCCHS] v 3}l 23t
e R, shel PDCCHE # el AH8-%l CCE A4 elile] F5-of Lo &
Ao & el A W% 5= CCE(E)E YERIIT

%= 62 3GPP NR A 2=l of| 4 2] PDCCH(physical downlink control channel)7}
42 4 3J = CORESET(control resource set)-= LEFH W= wH o] T},

CORESET-> @8- 98k Al o] 2129l PDCCH7} A5 = Al k-5
Aot} o, T3t A F-TH(search space)< 5F142] CORESET®] uj|F 2
T Utk webA, @& PDCCH 721 & A8l 2& F3 tf o] & ZUH st
Z o] o}1]2}, CORESET 2 & %] 4 ¥
CORESET®l ®|3d ¥l PDCCHE YW & 5= Utk 7| A =& ddel A A H e

J8t 4= 21t} CORESET-> Ak Z0 2 # 1)
C}. 8 CORESETS 914> 0.2
AEA < 6719 PRBES W E 7AE = Utk 159 AA] ool A
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[91]

[92]

[93]

[94]

CORESET#1-> 144 ¢1 PRBEE -4 ¥ o] 9131, CORESET#22} CORESET#3->
H012-%] 9] PRBE & T4 ¥ o] 9Jt}. CORESET2 &5 o] oW 4l & ol &
AX T 4= A}, o & 5] 59 A A ool A, CORESET#1-> &2 3 H A
Ao A Al &8l AL, CORESET#23= &%) 5H A 4l E-o| A A]#}&h a1
CORESET#9:= &322 9H A 4] E-o) A A] 2}31}
5= 72 3GPP NR A| 2~ El o) 5] PDCCH &4 & {H(search space)= A A 8} =

WS EAS R ol

kol Al PDCCHE #&317] 913te] ZF CORESET = 4 of i 3} o] 49
& ZF(search space)©] A& 5 v}, B dbgd o] A of ol A BA) F 7R
o] PDCCH7} A&HE 7 A& B AlZE-F3k 249l (¢] 8f, PDCCH
)94 # 6*014 Al F-7FS 3GPP NR9| whito] 3252 o & BhAl o] of

i

Am ok

Eﬂﬂ
>
H
:
A
o
3
3
o
=
&
%
=
e
o
(@]
)
B
i
o
(T
1:1
ey
o
ot
=
=
_&
(o3
o
;L

A~

ol o, ol
_1

o d

O
&4 ]’(Termmal specific or UE—spemflc search space) = _L?‘%;L Ely
FRo) Az B ATl $8 Aol A o] BE wiikol

SR RS A4 PDCCHE BYHE & 4 vt Teh, w54 54

202 B 1t Aol A 4 ede] &g E PDCCHE

Ml ok o 30 b oh o (1 UE
_135 =

T oot O opd rfr R NE_B‘:
o

T orlo &

=
Aol 4% %55 PDCCH7} (HJAXJ S =) Az vk 196t
ekl e v Aol Ao gt 755 PDCCHYF VA&
FHAY, AE Ao AE/52H A k)il %3
dv o] HolE 95, st o] ] ddol 7] st 3k
& Shu} o] ko] o] ofu] ka1 3= 14 & B (group common, GC) RNTIE
A5 PDCCHE 13 &3 (group common, GC) PDCCH =& 3%
PDCCHE]rj A7 g}, gt shte] 54 o Al g A ~AEE dR
ot E A 2AEE ARE AFst] A8l 54 vido] ol ok gl+=

)

G E X RNTIE A W E% PDCCHE ©vE-E A PDCCHE a1 A A 3k}, A} 7]
4% PDCCHT &% B4 3-3tol] xehe 4= 9la1, - 54 PDCCH+= &%
A 33t s @ E-54 PDCCHON 3312 <= 3l

7| A =7& PDCCH< &3l A& 24 €1 PCH(paging channel) %
DL-SCH(downlink-shared channel)2| A&t 3} #+#HH A B (=, DL Grant) B+
UL-SCH(uplink-shared channel)] A}¢1 342} HARQ(hybrid automatic repeat
request) 2} A E AR (S, UL gran) & 72 Wbt £ = Wb T304 <= &
91T}, 7] 1%9— PCH A %&5 2 DL-SCH A $&53 PDSCHE Fall 5%

At 7NA =& 5% Alo] AR E= 543 A8 2 tlo] B & A 9] & to]H &
PDSCHE &3l A&5& = v} w3t b2 5438k Ao] JH E= 545

—_
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[95]

[96]

[97]

[98]

[99]

[100]

[101]

[102]

A H] 2 HlolH & A ¢] & do|E] & PDSCHE &3l &
71 A= PDSCH®] vl o] B 7} o] W whek(ahi} 4=
ALy =4, &g wdo] o9 A PDSCH Ho|E & 2135} a1
Ao gk 4 BE PDCCH X:3A1A A43 4= At o & 59, 54 PDCCHE
%3l A%-= = DCI7F "A"g} = RNTIZ CRC H}M'] o] glar,
FAzERA(ell, 3k Y Aol PDSCH7F S5 o] &8
A2 AE(A, AE E5 Alol=, A W2, 99 AH 5)E A ME}E
7HA g}, @& 2palo] 7EA] a1 9= RNTI 4 H.E o] &3to] PDCCHE
FUEH 3} o] 45, "A"RNTIE A}E-31¢] PDCCHE =201 & v a1 8k
ol ok, s & vd-& PDCCHE 7418t al, 57418t PDCCHO| A K& 3
"B ¢} "Crell 9] 8] A Al = PDSCHE 418},
132 7 EA Al ="l ol A AL-8-%] 3= PUCCH(physical uplink control
channel)2] & 2 Al o] & L}EFATE
3]

LI
o
Q
N
-
o
_Y&

»

PUCCH format Length in OFDM symbols Number of bits
1-2 <2
4-14 <2
1-2 >2
4-14 >2
4-14 =2

AW IN| - O

PUCCH+= 9] 48F# =1 Al o] “d X (uplink control information, UCI)E
Ak A 5 QT

- SR(Scheduling Request): 4} 3k 7 UL-SCH A} 918 Q% 8fi=tl] AL-8-5 =
4 H o]t}

- HARQ-ACK: (DL SPS release 2 A A| 3}+=) PDCCHol| tf 3+ ¢ 2/E1=
PDSCH ‘2] 38 1 A %-E-F-(transport block, TB)°ll o &+ -§-H o]t}
HARQ-ACK-2 PDCCH <2 PDSCHE E3l 43 du o =4 AF
UEFA T HARQ-ACK & ¥ E A E|H ACK(XH3], ACK), HIAE B
ACK(¢] 8}, NACK), DTX(Discontinuous Transmission) %= = NACK/DTX %
3}l o 7] A, HARQ-ACK ©] &= & 0] = HARQ-ACK/NACK, ACK/NACK Z}
S8HY dbd o2 ACKS HIE 3t 12 E A3 NACKS H E gl ooz

p)

B =
T=

- CSI(Channel State Information): 3} &= = 2l dof o ¢+ 3] = A @ o|}
7] A= o] A 4-8}= CSI-RS(Reference Signal)®ll 7] HEs}o] whidto] YA slr)
MIMO(Multiple Input Multiple Output)-## 3] = >d 1B = RI(Rank Indicator) %
PMI(Precoding Matrix Indicator) & 3§13}, CSIs= CSIZF YEF = 7 Hoof] ufe}
CSI 9 E 13} CSI #HE 22 ol d 5= 3l

3GPP NR A] =&l of| A 3= T} 9 3F A H] 2~ A ‘/PF/] Lop ke A A H 2y <l
TZ2E A3k f1ske] vl 7HA] PUCCH £ o] Abg-E <= ST,

p)
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[103]

[104]

[105]

[106]

PUCCH ¥% 0 | H|E 32 H E HARQ-ACK A H. IE3= SRS A g3t 4=

gl E ot} PUCCH ¥9 02 A3k %0 & 1 7] 3= 27] 9] OFDM 41 &3},
Tt Ho=2 1712 PRBE S8l 152 = 3tk PUCCH % 0°] 27} 2| OFDM

ARE AgE o, 7 A& Tdgk Al g7 A2 & RBE A5E 5 AT
ol ], A| ¢ 2:3= PUCCH 3 00]] AF-& %] 3= o] 2= A 2 (base sequence) =7
Abol &8 F L E(cyclic shift, CS)H A2 = v} o] & T8 & S
thol AL E] Al Ql(diversity gain)yS D& 5 Ut} FAH SR @E2 M, HE
UCI (M 4 = 1 or 2)°ll wh&} Afo] &8 3] 3 E (cyclic shift, CS) 4k m & 24 =
Ak sk, do] 129 Wlo] 2~ A 2AE Y3l CS 4k m & 7| 22 Aol &8
AZES A F2E 1712 OFDM A & 2 171 9] RB9] 1271 2] REsol| i~ 5}
Ased 5 Aot Aol ARG 7 Ek ALl 28 FZE Q] 71 127]0] 3L, My =
191 74 -5-, 1bit UCI 03} 1-, ZH2} Alol 28 2 E 4he] zlo] 7} 6% 7 71 9
Atol &8 HAZEH Al 2o wjsgd 4= Ik g M, =221 7 -5, 2bits UCT 00,
01, 11, 102, ZtZ}t Afol 28 F 3 E gho] xpo] 7} 391 v| 7] o] Alo] &8 HZEH
Al Z=of v g2 5 ot

PUCCH ¥ % 12 | H] E T1=2 4| E HARQ-ACK A H T 1= SRS Add 4=
ATH PUCCH 9 12 AZF F 02 4221 OFDM A &3 314~ F07
17§ ¢] PRBE &3l 152 5= v}, o1 7|4 PUCCH % 1°] 214 &}+= OFDM
A&l 4232 4~14 F 3 4= o) o] A A 02 M, = 191 UCIE= BPSK =
Tadoldd 4 k. ©d-& M ,;,=2%! UCIE QPSK(quadrature phase shift
keying)Z EE# ol E 4= v} ZEH oA H HA4aS A (complex valued
symbol) d(0)ol] A o] 12 A/ P A5 F3t] M E et o|uf, Al &=
PUCCH 3" 00f] AR5 &= wlol 2 Al gAY F vt @i A2 e &
PUCCH 2™ 10] 3t¥ =4 ¥ & OFDM A £ A|{F 2 OCC(orthogonal cover
code) = 2232 ¥ W (spreading) &t &gk} PUCCH £ 12 AR&31= OCC 2]
Zlolo] upe} Z-& RBE tha 35 &= A & of& Wi o] o =7 gl xlch
PUCCH %9 19] == A OFDM 4! % & | i= DMRS(demodulation reference
signal)7} OCCE =328 o ¥ o] vsg 4 4= 9l

PUCCH ¥~ % 2= 28] EE Z3}8}= UCIE A€ s 4= 9t} PUCCH ¥~ 9 2+
AFFo 2 7] == 2719 OFDM A &3, =3t 0.2 7] = 55709
RBE 53 A%< 4= 9t} PUCCH X9 27} 270 2] OFDM Al & =2 242 o,
2712 OFDM Al &< S8l T L3 Al 9 27 A &2 & RBE A 54 5 9]
A7l M, A= B BEdolAd A5 AE dO), ... dAM yuwa-DE
ATt AZTANA, M v M 29 7 AT 0l & B3l ©8-& F3}=F tho] B A[ ¥
Al (diversity gain)S 2 = ATE C FAH 2 My, Bl E UCI (M y>2)=
v E gl ~ 35 = 31, QPSK &gl o] A E o 17 Ei= 271 2] OFDM
AE(E)S RB(E) wlF Hth o 7] 4 RBY 4+ 1~16 5 s+ = ot

PUCCH ¥ " 3 == PUCCH £ 4= 2 H| E & %233} UCIE AE3t <=
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ATH PUCCH ¥ 3 3= PUCCH ¥ 4= A7 Z 0 2 914221 OFDM A &3}
F I 502 17]9] PRBE F 3l AEE 4 vl PUCCH 2% 3 5= PUCCH
SN 47} 2R SHE OFDM A & 9] 5= 4~14 5 sty 4= Qi) FA 4 o2
G M, H E UCI (M ,>2)E 71/2-BPSK(Binary Phase Shift Keying) 1=
QPSKZE F&# ol A5} 544 A d0)~dM jym-1)S AAA S 5= T, o] 7] A,
n/2-BPSK & AF&-3FH M (=M ;0] 3L, QPSK & AF&-3H M =M ,/2°] T
WS pUCCH 9 30 &2 9] ~AZ Y& A 83514 &8 5 ot} ol
W2 PUCCH X 47} 27) 5-& 470 9] t)53} -8 % (multiplexing capacity) &
7HA = Q=5 ol 1282 ¢] PreDFT-OCCE A28 17] 2] RB(=, 12
subcarriers)ol] E5-T9 22U Y & AL F vt GEE A dEH NS E
% 3Z 2] 9 (transmit precoding) (%= DFT-precoding)s}al 2+ RE®l| w3 3},
AEZYYE NS E AL 4= 9o

[107] oluj, PUCCH £ 2, PUCCH ¥ 3, == PUCCH £ 47} 2} %] 3}3= RB Y]

T @o] A= UCTY] dol9f o) ZE & o] E(code rate)l] whet 27 =

4= 9t} @ido] PUCCH ¥ 25 AM-8-8F= %, @42 PUCCHE &3
HARQ-ACK A X 2 CSI B & &7 A5 4 o}, ghef vhido] 538
A= RB2] =7} PUCCH ¥4 2, PUCCH ¥ 3, BE3= PUCCH £ 47} AL-&
7hs e Zth RBE| =Rt} & A5 @& UCI A B2 94 &9 we} A
UCI A B &= AFstA] il YA UCI A BR A5 =

[108] PUCCH %% 1, PUCCH ¥% 3, 3= PUCCH ¥ 47} <5 o)l A Fab<=
3 3 (frequency hopping)& A Al 8t 55 RRC Al & & E-38to] F4= 4= s},
Ty Ty o] A E v, Ful $F T RBY Q1Y A= RRCAIEZE FAE &
AT PUCCH ¥9 1, PUCCH ¥ 3, I-3= PUCCH ¥ 47} A] 7k S0l A N7J 2]
OFDM 4l &0l A4 A2 ), 31 M4 F(hop)< floor(N/2) 7] ] OFDM 4 & &
A 3 5 A A EL ceil(N/2) 7] 2] OFDM Al E-& 714 5= )

[109]  PUCCH ¥ 1,PUCCH ¥~ 3, == PUCCH %" 4+= £79] &30
HhE A 0 2 HEE RS A EH 5 Qi) o] v, PUCCHY} BHEE Al 0 & 2l &
&3 7| K= RRC AL S0l o) 744 = ot sHE 4 08 AFy] =
PUCCH+ 7t &3 oA & U g 9419 OFDM A £l A Al Z}star, &
ol & 7}#]of 3t} @ito] PUCCHE A 431o] of &F= &3 2] OFDM
o] 1= &}1}-2] OFDM 4] £-0] 2} 5% RRC A Zol] 2] 8 DL Al &-o] 2} %] A]
@S PUCCHE sl &30l AFshA il v &% 0= A7
z,: o]ﬂz

A, 3GPP NR A| =¥l ol A @b sl o (Fei= )9 th F R o} 27 &

2 ol gste] FFAlE AT g Ut ol & Hske] W Ao 9

T A9 A5 A g HF o2 4 BWP(bandwidth part) & -4 W&
= dth. TDDOl| whel F2FshA Y = A3 o] = 2~ E 2 (unpaired
spectrum) | A & 2}shi= ©id-2 3 gl g of (E= Aloll H ) 4711 9] DL/UL BWP

o

i)
ols

iy

0 e
ok
ol

2

Gl

£ g

3

ofy
i

M

2L
1

[110]

y 2 2
o 182 18
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7 o (pairs) S T4 WS 4= o) 3, ©hke Slulo] DL/UL BWP 3 9 (pair) &
24313k 4= gl FDDOI whet F 2 sk A o = 3 o & A3 E 9 (paired
spectrum)ol| A &2} sh= W2 sk =1 7l 2] o (HE= Aol F o 471 2] DL
BWPE & 4 wh& 4 A A A o (= el H ol 471 9] UL
BWPE < 14 W& = Q). k2 7} gl g of (5= Ayntr} st} DL BWPS}
UL BWPE 24 3}8k 4= glt}. w2 g4 3l El BWP o] 9| 9] A gk}
AL A FAl A Y FAlsHA] & 5 AT 84 3lE BWPE 4 E| H. BWPt
A A 4

[111]  7IA S g@o] A ¥ BWP 5 24318 BWPE 31aF3 1 #lo] A X
(downlink control information, DCI)E &3l X A& 4= ). DCIE 53l A A H
BWP+= &4 31 a1, 1 4§ BWP(E)+> B 2/ 3} ¥t} TDDE & 4}ah+=
] o (= Aol A 7] A =2 vkl DL/UL BWP ¥ o] & vl 7| ¢ & PDSCH
= PUSCHE 27| % 8F+= DCIl| 27 8} ¥ == BWPE A A 8F+= BPI(bandwidth
part indicator)E ¥3HAZ 4= 1t} @& PDSCH 1= PUSCHE 27| & &=
DCIE F4131al BPIE 7] %2 €4 8} = DL/UL BWP #l|o] & 283 4= 9l
FDDZ & 2}3h= slakd A A g o (= A9 A9 71 A 52 @2 DL BWPE
vl 7] &l PDSCHE 7% ¥ 3l3= DCIo 4] 31 ¥ = BWPE <] 5+1= BPIE
E3EAZ 4 Slth FDDE & 2tsh 43 2 Al o (2= ) A5, 71 A 52
vl UL BWPE vl7] 98 PUSCHE 7% ¥ 813= DCIo| 84319 3=
BWPE | A| 3= BPIE £3HA]Z 4= glt).

[112] = 82 78l o] A (carrier aggregation)= A48 3F= 7l d Lot}

[113] Aelol A& F4 T4 Al ~dlo] Bt W& Fak oo & ARE-sH7] 8k,
wibo] ek A Al (= AXEYE Aglo]) B/ e A A s
AXHE Ffglohom FA8 Fa E5 £ (w4 o o) A& 55 7
Abgato] ahto] Attet =] F b )9 o' AFgehs WH & o v gt}
ko] A ¥ E J) 2] of = PCell(Primary cell) =2 SCell(Secondary Cell), =2
PScell(Primary SCell)©] &= -0 25 | A€ 4= It} vl o] dlof A= A ¢
Aol & 9oto] AXUE A ojeh= o= SUst a5 gt

[114] %82 72314, 3GPP NR Al =819 A o AJ =2, A A Al ~® o2 Z ] 16
Mol AXHE gl & E3tetar, 7470 AXHE 7 ¢ o] = & o 400 MHz 9]
W3S 7HE = Aok AEHE A gof &= st o] 4] Eel Ao ® &R
Aol 5 23 5= Q) B 8ol A= 4] AXTE g o7t BT
FTUS A FE A= A0 E EAEG S, o] = oA Yol Z}7to]
AXHE Aol = A2 & g9 35& 7Hd = ok B8 Ao Ay dE

Aol iz Fos Fol A AR st Yz AR BAH O, Y] mHe

rlo

R

T
o]
2A
o]
2A

o

.

o

AR QAR % Y, Bold 98 +% Yok

[115]  Z17kel AEAE Aeolol ] A2 e F4 Fos7t Abed 5 9ok =,



WO 2020/204563 PCT/KR2020/004383
EEAo® dF s AEHE Aol FFH st T4 Fa7t AEE
F ATk =89 AA] oo RE AFXVE Aot ] H o= ¢l sta
ATHaL 7Hg sk, & AX Y E Ffelofol A T4 T3k AT ARSE o ok
E3h Zb7be] AFXAE Aot 28] A o= QI A R AF-E
7H e, AEAE 8o ZH2toll A 4 T3t A, F4 535 B7H A4 5

[116]

[117]

[118]

[119]

o]ﬂ.
AT

Aelol Yoz AA A2 tofo] SaE A9, 7F vl £
AHE ok g ol AE I E A 2of E

92 Aol g vk v AE A
Al 2= T Q1 100 MHZE AHE & o= Lol 1Al 7l o] X HE slejol & w5
Abg-Eto] BAlS =gt} W B ~B 3= 20 MHz T & 7HS AL8-8 5= 9l
shife] X UE Al & AEste] B4 st gt ¢, 9 C,& 40 MHz
N Z& AT 7 AL A7 F Y FEUE Aol & o] &ato] Al
TR F N AEEE Aol =el/E e d o g I s /1 B A
e T Ak = 8o AAldo A= d C o] QIFSHA S F Y AXVE

ANl & Agatar, Bd CL,7F IR S 7 o] AEAE Ao & A&
455 e
L oe e Ao B4 o5 Ao TAE =1
L 99 (e v Ao MEZHY 25 =A% ol i = 9b)= thw
Aelol o] MEZHQ F2E EA g Aol
599 (F ke, Ak A S A[2E2 FDD 5
DL th <] 7} o] ¢f] o -g-3}+= stte] UL o & Sl tlolH A 52 541
TR g Ak =S T AA AA] el A A A 228E TDD Z= 9
¥ B e | u‘% AlRE S| Qlol A AFaF s =1 Al gE A 3 ahaF e =1 Al RE
AR getar, /st A A RS FEl HolH AE 52 FAlE
T4 7 Yk 299 (b)E FEsHH, UL % DLl 22t 3719 20MHz A XV E
Al Oi(component carrier, CO)E©| F.o]l A 60MHz2| th & Zo| x| € 4= ¢l
7Z}zre] CCE2 T3 o M A & QI st/ v & = vk &=
(b)y= HeA UL ccol e Z 3} DL CCol ¥ Zo] w5 HAalar thA <l
ﬁ%ﬂtﬂg 047Wr4mdioiaﬂoiéﬂg %
ccel M=k DL CCel 57t th& Bl A 4] Al gl o] HA %= 7hs
38l 54 kol Al &9/ ¥ DL/UL CCE 574 w&o] A1 (serving) DL/UL
CCE]’J— = Zl: }%Iq'
7N A F& o] MH CCE T A Tz AR5 24 3f(activate) 0}744 o
CCE v 24 sl(deactivate)st ], ©d3} SA1-& =83 4= gl 7] 2] =
A shm| 2 = CCE AT = o, S| 2] 3= = CCA
- z,: o]q_ 7] ] ] E}%oﬂ o]_g_ 7].% S CC%‘ H]_EZJ 3:94
$HCC adol AHA o= A4 A
p

)

_l

iy

=

éﬁ

sohalwl, whiko
B (handover)3H%] &= 3, Adwt FG ¥ CC F Hol & s

o i ok
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[120]

[121]

[122]

[123]

Hl 23t 4] g8 5 JE} chebol] 7] vl & A 31 A] 4= shke] CCE
CC(primary CC, PCC) -2 PCell(primary cell)©] 2}31 % 3} a1, ] ]%O] A5 A
g 8}/m| A 513t 4= 9li= CCE - CC(secondary CC, SCC) =

SCell(secondary cell)®] 2}aL & gt}

&HA, 3GPP NR2 741 A& wHel8h7] 18l Aceld e 7 & } ko). A
st o Al g A Al o] 29, 5, DL CCF UL CCE 2370 &
4ol A& DL A9l v, B5= DL Al 7 UL A4 9 Z@‘LOE T R

Ak Ao FAdol Al ¥ = 49, DL A (F:+=, DL CO) 9| 7l &l o 53572}
UL A+ (=, UL €O)9 A2l o] S35 Ale] ©] 7] X (linkage):= A 2~ 4 B o]
olal] AAlE = Aok A Fares 72 A 52 e T4 FarE o g
PCColl t-5-5i= A& PCellZ A A3}z, SCColl -5 5 = A2 SCell2 #] A e},
SFake 19l A PCelldll o -3-3F+= 7l 2] ©] 3= DL PCC®] a1, &% =19l A PCell®l]
i -&-3t+= 7} 2] o] = UL PCCo|t}. frAFSHA|, 8FaF% ol A SCellell T -3-5F+=
7} €] o] = DL SCCo| iz, 28k 1 ol A SCellol] th-2-3}+= 7l 2] o] &= UL SCCo] t}.
Tk A 5 (capability)ol] whek, A H Al(E)2 dFb2] PCelld} 0 ] 4 2] SCell 2
T4 4= 9Jth. RRC_CONNECTED 7ol A 7F 7] 2] o] A o] g ¥ A
FAAY AN IS A YeHA &= UES] A5, PCellZ R -4 ¥ A1 Al o]

ok Bt E A g

WA A5k upe} o], A el of Ao AR H = Aol el &ol = St
1A= F ahto] QbE|LE 1ol of Bl FAl AR AT AT E = I A2 4]

39 & A A sk Aolgh= &oj o 7AYo AXEHE 7HEM%
2AEH A, A A, PCell(Pnrnary cell), SCell(Secondary Cell), =~
PScell(Primary SCell)o] &= -0 25 2| A€ 4= v} tpah, A4 x84 9oL
A sk A Flelo] HAdeol A ety fske], - HE ol A= Al el of
@Aég] /\JEIQ_ CCE 7'(]‘8],’7 x]g]x% OﬂOﬂQ] xﬂg Al o]g]_ %] “_hq_

j

5102 A2 2= Aol 2AEY 7ol A8 H = ol & SAlekE ot
AR~ AN 2AEE ] AAHHE A5, AL CCE 3l A :;q]o];z g
7N &) o] XA A} & = (carrier indicator field, CIF)E ©]-83}¢] A1 CC <& #|2 CCE
ol AEH= oy QS 275" & 5 vk CIF= DCI Woll 3+t

thA] Daf, A% % A(scheduling Cell)o] A A = a1, ~7|% ¥ 4] PDCCH
dAo M A% =DL LHNE/UL THE= 3 2AE Y A(scheduled cell)2]
PDSCH/PUSCHE 2:7l& ¥ dto}. =, &9 XA E sl gjofol o g A A
ool 2A1=7 A PDCCH % oo =43t} PCell & 7| H-4 0 &2 ~A &
Aolar, 54 SCello] A9 Aol o8] AT A= X449 5

5= 109 A A ool A= 37) 2] DL CC7F ¥ 3= i thar 7H4d gt} o] 714 DL
AXAE 78] o] #0-2 DL PCC(=-2, PCel) & 7}A 3, DL A XU E 7l ¢] o #1
2 DL HA XU E 78] o] #23= DL SCC(=2, SCel) & 7}4 3k}, 4k DL PCC7}
PDCCH P Y H & CCE AA = JActar 7Hg gt w574 (=
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G5-S54 e ALEA) A AT Al g gl od AR 28
A= S TSR] F o CIF7| ] 2290 o] E-(disable) ¥ 31, 24212 DL CC+=
NR PDCCH -2 ¢l u}2} CIF glo] A4l ¢] PDSCHE £~ % 3t PDCCHYH&
Ao Aohr-AR 2o 2AEE, Az Il o] 2AEE). §H4,

S E (e 9554 B ALEA) A AT Alrg e 9§
ARz 2ASH S TASHE CIF7) 91 of o] E(enable) ¥ 3L, 74 CC(<l,
DL PCC)+= CIFE ©]-83}¢] DL CC A2] PDSCHE A&+ 3F:= PDCCH¥ 7
ol g} th& CC2| PDSCHE 2=#A| &% 3= PDCCHE AL & 4
ATHAZ2=-F) o] 2AEH). ¥HH, T} & DL CColl A = PDCCH7| A %% A
oFi=th upeh ] v vhbo Al AR A gl o] AFAEH o] A H o gli=A] 9
o] 3Lo] u}e} CIFE ¥388A] %= PDCCHE R U E #8lo] A2 7)o
7% ¥ ¥ PDSCHE 21381711}, CIFE ¥3}15613= PDCCHE .U E ¥ 3}
AR Fgo] 2AE% ¥ PDSCHE 218k

[124]  &#H, =92 & 10> 3GPP LTE-A A ~812] M B g9 T 25 o A&l
UOL, oo} T W= FAFSE -4 o] 3GPP NR A =8l ol A &= A& == 9]
U}eh, 3GPP NR A| 2Hlo| A 29 & 109 B XYL &£Eo 7 A= 4=
AN

[125] %11 o] Ao & := 55 18 (code block group, CBG) 14
2 o] o AIZF Fub 2] wj P& EA g Ul S T A A 0 E, & 1 1(a) sk
A% £ (transport block, TB)oll 35 CBG 141 9] A A Aol & YERH, &=
11(b)&= 3 CBG 744 9] AlZF T3 A4 vl 3 & Ve T}

[126] A FE&= Ho AL 5= A= dol7 Aol ¥ o] ). o & & 3GPP
LTE(-A)ll A AF-&-3h= Bl B 2= 9] Ao A1 Zoli= 6144H] E o] T}, &}A| 7E,
PDSCH= 7% ¥]3= A& &S (transport block, TB)] Z o]= 6144 H|E Xt} T] 2
I Atk T TBE] dol7F H ol A dolBr} o Ay TBE= U 6144 H| E
A ole] 5= EF(code block, CB)E & Hi o] A 5= Qlv}. 2 CB= A d #5317}
FE = ol A o R, A &H Q0 AAEE Akl E /e CBES
Fo] 3t CBGE T4 & 4 vk a3 7| X =12 CBG7F o W A -4 = o
A=A digk 17t g st}

[127]  TB ol A CBG % CBE= tHE e A A oflof uhe} -4 = 5= vt o A A ol o]
w2, AR 5 Ql= CBGY 7N 7F A W gho = A A A, 7 A = 3
ik gbol RRC 74 ARE A E 5= Qlth o, TBE| 4 o]of u}e} CB2
MN7F AA = 51, CBGE 7] el x 75 g Rol whet A4 4 gl th&
Aol o) w2, St CBGell 284 4= 9= CBe /7t g gl
A AN A, 71 A = 1 @ gke)]l RRC AR R Z A2 5= 3t} olwl, TBE]
Zl o)) ute} CB2l /M7t A4 H W, CBGE| /9= dhvhe] CBGH CB2| 7<=
Ao upe} A= S 9l

[128] = 11(a)9] AAlE Fxstd, ehvto] TB= 8719 CBEE vhd = Slth 87119
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[129]

[130]

[131]

CBE-> UHA| 471 9] CBGE /Y 5= Ut} o] 2 gk CB9F CBGE] vi=8 #HA| (=,
CBG 774)& 7| A =3 @bt Abolof] 7 #(static) 2 & A A ¥ 7] 1} RRC
TAAH 2 JHA A (semi-static) 0. &2 A A= 4= v} T E A A oo wp =, A7
u =g THA = vholum] A1 RS Bate] AAE 5 vk VA o] AEE
PDCCHE ©@Zo] f=A15hH, vk CB9} CBG v #A(E+, CBG 7-4) &
mﬂ””ﬁ?%ﬁ:% A A Eoﬂﬂﬂﬁﬂogﬂﬁﬂﬂo] &44
CBG+ &Fv9] CBRH& & 5% U, st TBE 748k & CBE
2 ok Fa R, ol o AA[dE A A QtehiE 7] HtCBQ‘r CBG
Tl TAglel A-8E 5
T 11(b)E FA5H, sve] TBE 14 8= CBGE < PDSCH7} ~Al=HH
ATk 2ol vl g o), A A Ao 2, 7 CBGES 534 o2
WA S ool Al F o2 g 5= Qi) 4719 CBGE S X33k
17he] TB= 4 ¥ PDSCH”} 771 2] OFDM 4 %% | et w, CBGO= A WA
2 = ¥ x) OFDM A Eol] 23 A A4 ¥, CBGLE 5 WA, A WA 2 ] WA
OFDM 4l £-¢fl A4 A &5 31, CBG2+= Y| Hd A, A HA H oA H A OFDM
AE AXA HAEE 5L, CBG3-> A4 HA H U5t 1A OFDM 4 E-of] 4 X A
A %= 5= glt) o] 2] 3 CBGLF PDSCHE &3¢ A 7k-F3b= v 4=
71 A =3 whk Afole) A A 9l 4 Atk vhRE, B 11(b)ell A1 E ulf=E A=
g & AW skr] fe A Ao, & g o AAJof|o| A AQtek= v
CBG2| Al Zk-Fah4= v g #HA 9} #AIglo] 284 4= 1]
% 123 7] A o] TB-7| 4k A4 5.8 CBG-7| ¥ A48 a8l a1, vrito] o]
¢t -5 0 2 HARQ-ACK 2| A% 3 3l= H}d S B
F2std, 7] A2 TB-7| ¥ A3 CBG-71 9 A& 5 ol Al 4%
A T Ak B A 5 o] A g A A o) wE HARQ-ACK
]E(¥)S PUCCH %1+= PUSCH= A% 4= At} 7] A 5F
% PDSCHE ~AZ=Y 317] ¢ oH PDCCHE ?* gt 4= 21t} PDCCH=

TB-7]4F A4 9/d = CBG-7] 4t A58 ~7|&Y & 4 9} S E=R =
PDCCHOl A += 170 2] TB %= 27H4 TBE©] *ﬂ]z% g = 9t} 1709 TB7}H
A& ¥y b 1-bit HARQ-ACKS 3 = 5jj o} S&E}. qkek 271 o] TBE©]
A& ¥, 2719 TBE 2422 913k 2-bit HARQ-ACK S 3] =W gjjof 3},
71 A= @ 7] .5 $Hambiguity)< $loll 7] 91 3l, 2-bit HARQ-ACK 2] 7+
A H " Ee} 27 9] TBE Alololli= Aal|l Xl A7 EAE 5 o). ZFa = MIMO
g WA L= Folof 7t vh& wfi= shule] PDSCHe A 17] 9] TB7}F A 4% a1
MIMO # & = = glo] o7} & W= shube] PDSCHOlA 271 9] TBE ©]
AsE 7 ok

-2 &hbe] TB 9 1-bit TB-7] 8 HARQ-ACK S A &ate] 2 TB| 4241 A&
A 7 A F e A %““é g i}, 3hike] TBol| off 8 HARQ-ACKS A4 317
A8, & TB-CRCE &8l 3ld TBY 4l &4 o4& 82U - U} TBel

S

O

lo

H

["_l_,o.uO.‘_zlj
:nm

g H.
A=
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[132]

[133]

[134]

)&t TB-CRC7} A &4 o 2 A A8 H T2 3l TB2] HARQ-ACKS 9| 3]l
ACKS A A et} 22 TBol| o ¢ TB-CRC .77} whAlahd vihe &
TB9| HARQ-ACKS 92l NACK& A &t} whahe- o] ¢f o] Al TB-7| &k
HARQ-ACK(E)S 7| A7 o2 A Egr), 7| A 32 dd 2 e 54l TB-7] 5
HARQ-ACK(¥) 5 NACK©| $H¥ TBE A A4k}

Tk ke MA CBG %3 1-bit CBG- 71%HARQ ACKE H43ho] 7zt
CBGY| 21 A& AR5 7| A Foll Al & 5 ). shke] CBG o g
HARQ-ACK& *ﬂ % 0}71 A&, 42 CBGol ¥:3Md W& CBES YA 3laL
CB-CRCE %3l 24 CB2| =41 Q57 o -5 Folgl 4= gt} vhito] 5hi}2]
CBGE TASt= R E CBES A4 o8 #8292, =& CB-CRC7}
ATHoZ AA 49, G T CBGS HARQ-ACKS 93] ACKS
A gt 1efu ddko] shuke] CBGE -4 38h= CBE 5 4o % stuE
AT A om FAEHA] gk A 9(5, Aol & sty CB-CRC 2.7 7 Al &
739, -2 3l CBGS HARQ-ACKS 913l NACK S A A gk}, Tk 019}
ol A4 H CBG-71¥F HARQ-ACK(5)= 7| A= &2 AF3tt, 7] A=
w2 3L E] 2418 CBG-7] 8F HARQ-ACK(E) = NACK©] 5% CBGE
AN A ES} A A Aol o] W2, A A F= = CBGE| CB 742 7| & A4
CBG2| CB 1A 3 U 4= ot} vido] 7| x50 &2 A48 = CBG-7] 4
HARQ-ACK A B. B E(£)¢] Zo]i= PDSCHE 53l A4 5= CBGE Y 714
= RRCAEZE TAE CBGEY AT 7H$oﬂ 7l x8te] AR E = A}

3, vhiko] TRo) £ 8l¥ B E CBGE S AF A o7 5218 4 9o =, d
TBol| t gt TB-CRC L. 7F & A & 4= glth. ol wf, bk &l TBel o 3k
AAES 2437 98 CBG-7]HF HARQ-ACK 9] & &3 (flipping) S =3 & =
ATk =, TBol £3+¥ BE CBGE) A &3 o7 =4l ﬂ NS0l & B35l ar
whh e CBG-7|¥F HARQ-ACK A H H EE S ¥ 5 NACKS 2 A8 4= 9l
HARQ-ACK A X H|EE 9| 5 NACKS! CBG-7|4F HARQ-ACK 3] =¥
FAIG 7| A2 Sl TBY] B.& CBGE S Al A &3t}

g o] AAlde] 2, TBO A3 2%l A& flste] CBG-7] 4t
HARQ-ACK ¥ =W o] AL8-3 4= QI T}, 7| X =& whdke]] 7] CBG-7|HE
HARQ-ACK®| &= A A1e o+ At} o], CBG-7] ¥k HARQ-ACK?Ol| &

A A g 7ol AbgE 4= 91t} CBG- 7] HF HARQ-ACK2 PUCCHE &3 A=
4= At} 3 PUSCHE %58 UCI7F A3 =& A4 5= 45, CBG-7] 4t
HARQ-ACK-Z 3] @ PUSCHE £ A4E % 9t} PUCCH® 4] HARQ-ACK
b el HASRRCASE Zall 744 4 vt =38 CBG-7§F e =2 HF5 =
PDSCHE 275+ 3= PDCCHE S5l 2 A A% %= HARQ-ACK A} 9]

A E Ut ¢S RRCE 74 ¥ PUCCH A9 E 5 PDCCHE 23] 2 A1 €
3F2] PUCCH AH S 538, A4 ¥ CBGE 2] Al 291 =41 of Yeof th&F
HARQ-ACK(E)& A3 = 3l
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[135]

[136]
[137]
[138]

[139]

[140]

[141]

71 A =& ko) Al A% CBG(E)°l
ko] CBG-7| ¥ HARQ-ACK 3] =1l S T3 ,

219 ZF CBGOll thEF HARQ-ACKS 5-3}9], 7] X =& vido] <=
CBG(E)d @do] =4l A3l 3 CBG(E)& ==

1_]_ =3 L
CBG-7]HF HARQ- ACKOﬂ 71%38}e] CBG Al A& =33 o= v} v =
TA A o7 7| A 72 stt2] TBo Al =41 Al 3 o] HARQ-ACK©] %%
CBG(& 3 o] XH A5 4= Qo). o], =41 A F 2] HARQ-ACK®] ¥

CBG(e)E A7 ol A A €] . 71 A= A A% 5= CBG(E)S 52
PDSCH= ~7A&®@ato] @higo Al A3 4 9

<H]H 3| T ol A o] T2l >

I 138 NR-U(NR-Unlicensed) A H] 2 37 & of| A] &FU}

L 13E Fxetd, W] g e A9 NR 7]<(11) F v]¥ ] o 9o 4 2] NR
714(12)1 NR-U7} 5 355 A 8] 2= 317 o] AL8-2poll Al A3 5= Q). o &
E0],NR-U 37 ol A 3] tf el A 2] NR 715 (11)T} 8] 3] tf & ol A4l 2] NR
71=(12)& AW JA 59 7S ol &ste] F3d F L, o= HES A
S5 ol 7)o g 4= itk Hgh, A e A o] Bl Kot} stk A o] B 7} ¢
B2 g Edly] 2o A NR-UE th&Fet @1} 37 of] gh=of 2 %] 5} 4
NR A H]| 25 AFS 5= AT} H ol g, |l oo A9 NR 7=
NR-L(NR-Licensed)©] e} il %] A &}a1, H]H 3] T o] A ©] NR 7] =&
NR-U(NR-Unlicensed)&} a2 #] & 3lt},

%145 NR-U A 8] 2= EH ol A T} 7] 2] =2 1) %] Mﬂl 2o A HAAdE
LA TR NR-U A H| 2~ 3H4 o] BHAl 0 & St Faba th & G159 5 *é o=
Al T4 A g A 7F AA ¥tk o] & a1 s, 7]<E NR-L A1 H] 2~ ¢}
NR-U A 8] 27} &&Eshs 34 ol A gz} 7] %] = 9] w 2] Al vhe] Q.= 2.1 &l o]
2 9l (overlay model) H= Z-Z A o] E]| = E. 2l (co-located mode)d = 3

o] BHllo| A uj AR 7] A]5-& HE| ) Ao E o] &3t UHELE
FA9E) W X v 2 X g £ F41S 583} aL, o =2] RRH(Radio
Remote Head)} X2 Q1B #|o] 2 & F3all A2 E 5= v} 2 RRH&= H|HE] ] o
oS o] &5kl A4 JA31) W X v == X vy} B4 BAS 53
T Utk Wl =2 7] A] 53 RRHE] F 3t th -2 A & AFolato] A5 (14 o]
Sloh AHelo] A& F3l NR-U A B[22 5 NR-L A8~ HE2Ql otaFd =
A2 ARS8l v AR 71 Ao 3 RRHZE] = X2 QI E o] ~ & F 3] &
el Ol E1 ko] o] F & oF gt

2AolH = Rdlo| A 9] 51/J & 7] A 5-& W] oS sl el o] 9 v A S of
7113101‘2 FAl) o] &3t Y @b £ F41E e Sl oh e
¥ S/ E 7] A5 0] NR-L A H] 229} NR-U A B] 2~ 5 37 Abg-8F= 41
staFd A AE A2 A ghE 4= QT NR-L A1 8] 2= 2] 7 ¥ 2] 2](33)9} NR-U
Aa] =0l AW YA 3HE Fa A, AE 9] 5ol upet Aol st = 9l
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[142] H| A E] thH o A NR B41S & % A5, Al v ol A Falshs 7] &2
A (), A WWi-Fi) FHDE S NR-U WA A == H o) B & B-x3 4= glth.

[143]

[144]

[145]

[146]

[147]

utebA, 7] E o] X}H]ﬂ~ NR-U ﬂﬂ/‘V] = HolEE L& oA =2 detste]

NR-U ﬂﬂf\] A EE% ] SI=) EH Fi= Al A 7} -62dBm =2 54 ED (Energy
Detection) X Al gL B T} 22 749, FAH Ao &2l WA A == HolHE
FAIBEAL FA1EE 4 QlT), o] &2 {18, HHH 3] oA NR Sl &
Aol M= Fd W A ol o) v aA M4 & s 5 A

WHELA, NR-U 71 /4 8] A8 5314 0.5 TAH/] 98 54 AZF Bok 54
ot el g B i alobel £ 0 Rt Ak el ves] el e B
EXE = W Au| 5o o A YEHlA | Ho| 7| HbEte] &S A R E
A5 Q NR-U A H] 227} o bz Al H o] 9ot upebA], NR-U 7] 0]
el el vl ulw e ve] g ske] B wer Y AAH o TA
A& Ffrok wetol] the A7k A Eofof ghrt =, NR-U 4|7} 7] 9]
HIH S| o Aol Al FEFe& T4 &&= s 2 & w7 Fol AdE oo}
gkt

= 153 7)ol %18 oheloll A F2ah B4 A (ol F AU S EA R,

H| A& o) ol A 52} sli= %] = % LBT(Listen-Before-Talk) 7| HF S &2
st ooy AL Ao LS MA = 8o 2d 3 7HClear Channel
Assessment, CCA)E =3} 3t}

15# Frzabd, AW FX (4, AP, STA)X= o Bl 2 A 4317] Ao 7 2] o]
G &te] A d o] AR F(busy)$1 A A= 3T} HolHE Xj{;é}ﬂx} k=
A DA A7 o] e FA AT AA HH, lF A2 AR T2

WEH AL FAY A = e F Aol gk AA| =B A AT o] 2] g
S ZFelo] AY Brhehar shil, A E AA /7S A AE gEe
o) A ZL(CCA threshold)o] &} a1 &t} 3HA, sl 2 ol A A A5 7}
¥ A Y, CCA HAGL Bt 2H2 A7 o] 54 Al a7t ZAE -5, 71
Kel
A

oxl |0 T oX
Wéml

Jﬁ%:ari

®)
>

C
7L

B

=

H

ﬂlE

F&(idle) HEIQN Ao 2 FH AT,

do| {35 Hlidle)= A=, A3 dol g7} 9l w2 o

7] ZF(defer duration)( ], AIFS(Arbitration InterFrame Space), PIFS(PCF IFS) &)
Hol We s AxtE gttt v 7S A d o] f-F AEi7E | 3, whdo]
Z1thE of sl H A AIZHS o] g}, W @ 3 A xfb= whtko] Y] 7] % o] Fof)
Aol AIZEFot Tl 7t Al gt ol & Eo], B2 A 5 -5-(Contention
Window, CW) L o] A ﬁﬂ g ol A et ¥ Y (random number) THE9] E5

A& HAANAZI th7]star, S5 Bl e B5F

:|:‘

N

;

= i
A o *J%XJ,P_ Al 28k, %%}% A7l AEE Tl HelHE A
itk Hlol8 Ago] AEatd, A A5 AFo] Z(CWS)i= 271
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[148]

[149
[150
[151
[152

— e e

[153]
[154]

FH(CWmin) & = g AT} v, do]H A Fo] A afshd CWS= 20 =
S 7FekT}. o] o] whef, YhdE oA e H 1 o] 20l MY ol A AMER G E
st ol tf2- CWoll Al Wl Q@ 3 AaL5 48 gho}, 4 ol A= d o] B A Fof
gk A S A ZA ACKR A o ¥ of AT} whebA], dlo] ] gl o &
ACKO| A1 79 CWSE Z7] 4o & Al E a1, dlol B HEo sl 3=
AHIF A A & A5 CWSE 24 71

gk ul e} 3ol 7] Eo) v 3] thg ol A o] A4S o - LBT 7| ho =
TS ILE, NR-U Al 2Blo A o] Ald A2~ 7] & X obo] 358 93
LBTE 73 gtth. -4 4 . & NRel| A B3] oo o] A)d A 2~ HhH &
LBT f-57/4 & wW2le) upe} th&-9f 470 7hellare] 2 539 5 o}

® 7}E)32) 1: LBT $1&

- Tx B ¥ (entity)+ HF= 9§ LBT A& 3814 &+

® 7He| e 2: AE W ZTF gl LBT

-Tx B EH &= AE-S Falstr] sl Ay We sz glo] A1 QlE

84 =
FF FEIIA A ek Z, Tx UEIEE AL VENE B9k Aol 7 =
3 g

-

i
>,
3

L

i3
off

(%]
0,
=

L
i)

AR AT, AT AL Bel A5 FAT 5 Avh 4] AL AL Tx
AEEI7F A% Faet7] Aol 7] AgE Dol o] lEHolth. & A ool
W=, A1 QU S 25us 7o) o] STE| Q] 4 gl ¥ whg-& ofol) §Hg ¥ %]
o
® 7ol 1e) 3: 149 Afo] 2o CWE o] &3le] AR Mo 3 45 ai= LBT
g Abo] o] CW Ulel A B S ste] W

:'
THEE (=, W
N& o] &&to] W Q3
HAAE S35 71 F 7 A E AL wnpc) e sz g}
AT A7|A, 7] AABE S5 712 Jusd 7 A A RE 2wk
AT 2] eF=th MO JLEE N2 7] gholl A58 14 ZAam ], e T
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7H2H N9l glol ool =2 - Tx o
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[156]

[157]

[158]

[159]

[160]

AN 5 91tk o] o} ol Tx AE|E] = A2 Vo) Hao] w0 % 7188 NoJ
S% 1% 3

Ne| Z7] g g€ Abo] o] ew el A B Sk

o e &7k ol 22l CWE 143

Qs EMUJ)NA Z7] %}Oi AAstH, A4 H W FhgE NS o] 838t
Mo 2 23 3te), U] S A H 02 Tx AME E3= o] A Ao &
HARQ-ACK g H.o| 7| Z3to] CWO Alol=E 28 4= glow, e 3 JH-F
No| 27| ke 2R H Afol = o cw ol A =t} Tx e E| 7} Mo T =
S EE FAA QI AL Fe oy 304 A vkl 2o Tx A EE = A2
Aol Tslo] W Q3 Fh2 Bl No| &3 73t et A do] fFe A5 A&

o]

Ty 4 Ut ol o, W Q3 FhEE] N9 7] gk 7HH Alo] = 9] CW U ol A]
g5

71 ZHElaLE] 1 WA 4ol A Tx AE B &= 7] A= & @i 5= Qi T} &
g of Ao upe}, Al B A AA 2= JHE ELE 4 g
EFS A A 2= ghe g 29] Ad A AE 22 A A 3 5 9l

5162 E g o] A A oo & J}E| e 4 LBTOl 7] wkgh =)
A& EA g

A AN 25 g st7] Y8, WA Tx AE B = v 5 7]ZFT o] ek =1
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[5=1]
1 radio frame, 7; =(Af;pacN; /100)- 7, =10ms

1 sub-frame, 7y = (A/;.x Ny /1000)- 7, =1ms

#0 #1 #2 #3 #8 #9

slot#0 slot#1 slot#2 slot#3 #slot#(24-2) | slot#(2#-1)

> “slot

1 slot, Ty, =(AfouN; /1000)- T, -27% =27 ms



2/15

PCT/KR2020/004383

WO 2020/204563

1slot, 27#ms

28

wim%\/\

Eauicy o
ions k/ =¥ \V\
’
4
‘
4
.
von
A
AY
Ay
‘
A
A. v —
¢ %
ZHA yZ*ST= SIBLIIBOGNS ,&w)\ }001q 20an08AL U
Surouds 1owogng
b

muoﬁ.ﬂdoﬁﬂmm“?\

SUIN TRO T




3/15

PCT/KR2020/004383

WO 2020/204563

80LS 201S 90lLsS GoLS v0LS €oLsS ¢0LS LOLS

g / / / 4 Ve 7
P — i w\ iy — v\\ ............. A v i : i,
HOONd Hosad\ | Hosad HOSAd thsonsmyiod | i Hoad®m| i
m mosnd|  mooad| i mooad| MOSMl ionaq|  HOVEH[ Hssaamooad| i sssissd|
it i ;
-/a‘ ‘\ ',p:- \\ -aa" .\s. -o/ = ’

X4/X1INAA BixiRR 2r &R Bk Ne EmRRTlY REREFRICE




4/15

PCT/KR2020/004383

WO 2020/204563

[s)) o0
— —>
on
I
e~
Q)
I
—
]
I
L
<
I
—
p ~
~ |~ ~ Nl
M~ 0
n N N
—
Y

sJ1a114e3qgns Qg = SgY 07

Half frame (Sms)

Half frame (Sms)

—
N
I
2
m
]
3
P

<<

1)

0

L]

U

a—
o)

o

Half frame (Sms)

(sub 3GHz)

‘ 0.5ms ‘
I

Half frame (5ms)

Half frame (5ms)

Helf frame (5ms)

Half frame (5ms)

SSSESVAZANNIN
Half frame (Sms)




5/15

WO 2020/204563

PCT/KR2020/004383
[5=5]
(a
MO E= Mo &= Mo 8=
RNTI—» CRC ®J} | RNTI—» CRC ®JI | RNTI—» CRC £ 5902
e el E e o3 e g o3 8904
IOl E DH & HOIE DHal clOIE D& ——-5906
PDCCH PDCCH , PDCCH
A
CCE &4 % PDCCH =3t — -8908
——8910
QiHeI] | —
(b)
PDCCH PDCCH PDCCH  PDCCH PDCCH
8-CCE aggregation £~ VR
0| 16
4-CCE aggregation /7 L7 7 Pl T I T B
Ol 16 20
2-CCE aggregation &+~

A A A (S S A S ——
14 16 18 20 22

1-CCE aggregation g 7 7~ 7 7~ 77 7y 7 777
0 1 2 345 6 7 8 9101112 13 14

7

7 7 7
15 16 17 18 19 20 21 22 23

PDCCH using 2CCEs

. . Unused CCEs
CCEs transmitted in the

Control region

EERENVAVASaray. - — — Jnu
8 910 1112 13141516 17 18 19 20 21 22 23

o

Composite contral information



6/15
WO 2020/204563 PCT/KR2020/004383

6]

CORESET#3
CORESET#1 CORESET#2 1sl
/ slot

, A
/ / /]

frequency

time



7/15

PCT/KR2020/004383

WO 2020/204563

g e

v [eunun <

@ g

L6 % L 9 5 v €
S ST S 77

1

66 8¢ Lg

9¢ SE ¥E

PR A R e |

3ords yoreas oroads-fenua ],

a0rds YorBas uoWwwo)




WO 2020/204563
8]
P
r
-~
% ,
Yo <z
I — :,égzm, e
R g N
4 = %
By .
< £3
o ~
g
=N -
[5=9]
- 20MHz
8 ’4 >
A
o DLEXHE Ht&If
it
T ok
X
@ A
oo
52
e
by

EEF -
<« PUSCH »

l— A

(a) Single CC

UE B, 20Mi)

VEB,(20MHz) | UEB,(20MHz) | UEDB.(20MHp)
i 3
i i

H
H
H
H

™ UEB, (20MHz)
$
i

8/15

PCT/KR2020/004383
]
g
S
=1
=
S
&
60MHz
T 20MHz 20MHz 20MHz i
8 - »>- »- »
[a)
7 DL EEYE H&T A DLEEUE &I DL BZUE HH&IC
NSRS IR,
Iy
E A
BT
ol 9
TR
'
ULEZUE HIETI A  ULESEUE B&TB
L X > XX XX > XX X >
- <D .0,:‘:‘:,:.:‘:‘:’:. 9.0.9.9.0.9.9.9.9.
mQ 0. 0. 9.0.9.9.9
(I LRSS
;;.' o 0‘0‘0‘0’0’0‘0‘000
Y v 9. 9.0.0.9.0.0.0.¢,

(b) Multiple CC




9/15

WO 2020/204563 PCT/KR2020/004383
510
PDCCH
) F stetgla FREHE ghEA)L #0 = DL PCC Sters BREEE gL #1 Slefdla SRHUE ghEar 2
NN
]
, S - " m " mon
ol B BT AUEE BN BB N DT " NN N N NN NNEENN
30 l--ll--i\n i m . " E I RN EEE
= mom E\E N R EN E\N e mEN E R RN m HE " B R EERN
H | E\m m m=m m\ " mEEEN | I | "-om "N AR EN
I 5 E mim " mn ] " E N RN E N " N E N N NN
'.k‘mllllllllll\\llllllll Mo M OE N NN NN
e " E NN RN L L I B B RN B R " N NN NNEENN
E E|lm " R EERE \/ " E EEEEEER " R E EE EEREBN
"o \H R M W " N EE®M " N R ENEEN
N N NN EBN N N E N EEENENBN HE B B N N EE NN
......... . :
\
SiB2 - ¢4 \
\
PUCCH —— \\
B ] \

ol
En
|
1|
1
F 4etEa FuEE ghE T #0 = UL PCC
\\\ AN
oo CCS — CIF=0
[%=11]
| TB | 18-CRC |
. B CB [o2) CB CB c CB CBb - CB
CB #0 ]—CRC' CB#1 I-CRC CB #2 I—CRCI CB#3 | o} CB#4 l—CRCl CB#5 I-CRC CB#6 ]-CF:CI CB#7 | pe
Y Y Y 1
CBG #0 CBG #1 CBG #2 CBG #3
(a)
CBG1
CBGO CBG3
. CBG2
W
o
@
o]
o
@
A

Time (OFDM symbol)

(b)



10/15

WO 2020/204563 PCT/KR2020/004383
[5=12]
. TS-based transmission———»
Base Station UE
[<—1 or 2-bit(s) HARQ-ACK
. CBG-based transmission———»|
Base Station UE
l«——N-bit(s) HARQ-ACK:
[5=13]

11

NR IN LICENSED
SPECTRUM

NR IN UNLICENSED
SPECTRUM

CARRIER
AGGREGATION

12
= 14]
MACRO eNB

i
PICO/FEMTO
eNB

Hy o] Z& I-ZO|E|lE &
[=15]
AIFS
~—> FY Az 7
¢ Lt

AIFS PIFS

[ -

NS som eze /| /g my g
[/




11/15

WO 2020/204563 PCT/KR2020/004383

$302

CwW Lo A 72 B N 1=

$320
Ha
S322
\i
HARQ-ACK LS =4l
S$312 S324
\ Y




12/15

WO 2020/204563 PCT/KR2020/004383

[5=17]
S406

CWS adjustment

S404 5408
HARQ-ACK feedback value Randomly select N within CWS
e S410 o
$402 \\\ 5412
YV

[ N=4 3210

nth L transmission burst ///// n+1t DL transmission burst

Reference window




PCT/KR2020/004383

13/15

WO 2020/204563

[5=18]

| SR csle || __ER Lkl 2%l
U <lolrhlaid W khterlA]| | ¥/ ¥/ D vlolrEk Re bikerkla |
m \\ m o \ . m \ m
D ezz m Lt €z) m o<l
H 1 olpey pasusdljun | |
— | (T —ir< 2l=ie i | (T T 2ly)=1e ; _ he
WIHET fl Flolkkis ve RER | V % U YlolmRiz ve RER | WiED M=
L B VANS e ; 7
I zez | L b zz) | oSl
¢ i ZH90 sA0qe | |
; (T <ir L= “ | (T T L) 51« ” ~lolm3id
| kbR ve kER || ¥ ¥/ | okl N8 RER et
7 AN 7 AN L
ole YA ! \\ A" ! oLl orl
IR i ZHD9 Mmojaq o |
25l 4 /
- 0ze 0zl
0ez
00z oor



14/15

WO 2020/204563 PCT/KR2020/004383

e ?3 f*i

s

Bandwidth _“
part #2
(BWP#2)

on Carrier #2

[5=20]
/
/ntraband CA
/ Bandwidth
RN
BWP#2)
/ on Carrier #2
1 e.g. 5GH
Inter-band CA

Bandwidth .~
\ paﬁ_ﬁ”’\ rd Unlt

(e.g. 6GHz o
above 52.6GH )




15/15

WO 2020/204563

PCT/KR2020/004383
[5=21]
20| 72|0f Z4Zt0| B40| |BT MEMES TaS O, |
saof Fl2lofol M Y Wom 7jb MY AHAE 4 | S2101

A

=2 7020 SHAM M2 AM =0 5ot AHelHE

AHEOH0 TEE Y

/82103




INTERNATIONAL SEARCH REPORT

International application No.

POUT/KRZ020/004383

A.  CLASSIFICATION OF SUBJECT MATTER

HO40 74/00¢2009.01 ), HO4W 72/04(2609.08)i, HO4W 72/12{2068.01 ), HOIW 74/08(2009.01)

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

B. FIELDS SEARCHED

HO4W 74/00; HOAW 72/04; HO4W 72/12; HOAW 74/08

Minimum documentation searched (classification system followed by classification symbols)

Korean utility models and applications for ufitity models: IPC as above
Japanese wtility models and applications {or wility models: IPC as above

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

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
eKOMPASS (KIPO internal) & Keywords: new radio nulicensed (NR-U), random back-off, BWP, LBT, subband

C. DOCUMENTS CONSIDERED TO BE RELEVANT

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

X VIVO. Discussion on the channel access pocedures. R1-1900110. 3GPP TSGRAN WGl 1,8-9
#AH1901. Taipet. 12 Jannary 2019
See pages 1-6,

Y 2-3,6-7,10-11

J14-18

A 4-512-13

Y HUAWEI et al. Coexistence and channel access for NE unlicensed band operations. R1-1801371, 2-3,6-7.10-11
IGPP TSG RAN WG #92. Athens, Greece. 17 February 2018 ,14-15
See pages 1-6.

A QUALCOMM INCORPORATED. Channel access procedures for NR unlicensed. R1-1900873. 1-15
3GPP TSG RAN WGT #AH 1901, Taipet. 12 January 2019
See pages 1-13.

A CATT. Channel Access Procedures for NR Unlicensed Operations. B1-1813281, 3GPP TSG 1-15
BRAN WGT #9535, Spokane, USA. 03 November 2018
See pages 1-6.

A NOKIA et al. Feature Lead's Summary on Chamnel Access Proceduses, R1-1811959. 3GPP T8G 1-15
RAN W51 #94bis. Chengdu, China. 10 October 2018
See pages 1-17.

Further documents are listed in the continuation of Box C.

L]

D See patent family annex.

* Special categories of cited documents:

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

“B” earlier application or patent but published on or after the international
filing date

“L”  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)

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

“P”  document published prior to the international filing date but later than

the priority date claimed

“T”  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

“Y” 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 JULY 2020 (07.07.2020)

Date of mailing of the international search report

88 JULY 2020 (08.07.2020)

Name and mailing address of the ISA/KR

Korean Intellectual Propesty Office

Government Complex Dacjeon Building 4, 189, Cheongsa-ro, Seo-ga,
Dagieon, 35208, Republic of Korea

Facsimile No. +82-42-481-8578

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)




TAELR S
A 2R 1A

PCT/KR2020/004383

P = =

A. o] &8s 71E B /F(FA 53 E/APC)
HO4W 74/00(2009.01)i, HO4W 72/04(2009.01)i, HO4W 72/12(2009.01)i, HO4W 74/08(2009.01)i

B. &AM Eof
A H AEAEAS I EFE 714

HOAW 74/00; HOAW 72/04; HOAW 72/12; HO4W 74/08

ZAVE /) g tolel] Sk 225 o9 o] #

FHGEAGAULTR W FHBAUGULTR: ZAE HAEH el /| A IPC
YREEHAGUNTR L AR BALSUSTR: 2AE Aozl /A IRC
Az Aol o] AL ol el o (e ol el wlo] o] B % Aol ek 4§

eKOMPASS(E-81 4 5 AAMA|AE) & 719 =: 8|dF I (NR-U), @ QO F(random back-off), BWP, LBT, ABul=(s
ubband)
c. #EEH
7he] 3]+ AEEdH 2 A FAE D sk A d 71A el A
X VIVO, “Discussion on the channel access procedures™, R1-1900110, 3GPP TSG 1,8-9
RAN WG1 #AH1901, Taipei, 2019.01.12
Ho]A 1-6
Y 2-3,6-7,10-11
,14-15
A 4-5,12-13
Y HUAWEI &, “Coexistence and channel access for NR unlicensed band operations 2-3,6-7,10-11
*, R1-1801371, 3GPP TSG RAN WG1 #92, Athens, Greece, 2018.02.17 ,14-15
Ho]A 1-6
A QUALCOMM INCORPORATED, "Channel access procedures for NR unlicensed”, 1-15
R1-1900873, 3GPP TSG RAN WG1 #AH1901, Taipei, 2019.01.12
7 e]x] 1-13
A CATT, “Channel Access Procedures for NR Unlicensed Operations™, R1-1813281, 1-15
3GPP TSG RAN WG1 #95, Spokane, USA, 2018.11.03
Ho]A 1-6
A NOKIA &, “Feature Lead’ s Summary on Channel Access Procedures™, R1-1811959 1-15
, 3GPP TSG RAN WG1 #94bis, Chengdu, China, 2018.10.10
7 o] x] 1-17
F7k 53l CA %)l 71 A o) it [] vsssia aa uxg gastine.
* <lgd Fg 54 vhe| e
T FAESYL B eAd T FE B oz 297 455
‘A7 583 BHo| gl AR Hols dubd e V&S Ao £ Grom g o] 727} B e o] 28 o 5)7] 3l &
‘D7 B FATANA FHA) AEH ¥ w4
BT ZAZUGRTWE 299 B S HDL VMR ZAESAD o) X7 SR RRe] gl Y oR £ shvvto Ay Ty A
o TNE AEd == 53 ¢ TFAEE IRA e Aoz B},
LY A RS ATSE Y B O AR $L  cyr sdws pue] Q= 2 5D Fao] sh o] 4o 2 EHw)
wE ohE 5 ol f (o] f2 WA Z #s)7] gate] AgH BH Zghebs 202 1 x5ko] Bzt A A A A7 wy
‘0" TF A, ALE, BN B V1 RS A el Qe £ 8 sdpgel e don 2.
P o] Feoll FAEA Y ZAERY ol del FAE £ ‘&7 Fdd U SeEdd b Ed
St 2Ae] A4 e B ER TR !
20200 07€ 079 (07.07.2020) 202011 07 08 (08.07.2020)
AL
FY%
2 WG +82-42-481-8578 Aehle +82-42481-5709

42 PCT/ISA/210 (- A A 82 2019\ 78)




	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 - claims
	Page 59 - claims
	Page 60 - claims
	Page 61 - claims
	Page 62 - drawings
	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 - wo-search-report
	Page 78 - wo-search-report

