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4G T2 Al2=gl g3t 9 dErto] My FUkRE Qe ZHom FUF FA e A el EFY £
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EEAAE, ARFRE, 220y 2o ATNES, SoeluE, Helo], vlelazms, &, dele, dol
gulols, wele TxE, HelRE, oldelE, ¥ WAES EFWT. THAALET ~PE chlA ATHE
e o AL fo FHARE R T ER AFEAY FHYA THexED -RER O 2ed 5
Sk, wek ohe}, FARAE B -R 5 oulols Ei weh WEEUOE vle] s Ei o ol
(PUES AWAZES THE $5 drh. E3 A4 oA '~ B sht olge] ZEANE £8E & v

5G AlZ=El A= 7]E 4G A% ] ke Aulsdd digk AYe aEsta k. odlE Eol, 7P gl
Au| 258 2utd 23S 541 AB] 2 (eMBB: enhanced mobile broad band), % AAIFA/AAA HA AuH]~
(URLLC: ultra-reliable and low latency communication), THFE 7]7]3F B4l AH]2(mMTC: massive machine
type communication), XFAIT] W< AU~ (eMBMS: evolved multimedia broadcast/multicast Service) 5] U
S 4 ok aFan, 7] IRLLC ARlAE Aleshs Al2RS IRLLC AI&E, eMBB MRS Aleshs Alads

eMBB AJ2E) Soleh A ¢ vk, EF, Anjagr AlalolEs gol E8H AHE 4 gl

olsh ol B AzdolA Biel Aulzz AgAlA AFB 5 glom, olsh ge Bl A AE AR
N7 AT A A RA 4 Aul2E BAE AT A ATE S Qs BB L o) F 0§ I
7

fdr.

A, A5 A" dE So] LTE Hi LTE-A A28, T 56 New Radio (NR) Al=®lol M= 848k g=
g (Physical downlink control channel (PDCCH))S &3 7|A|7o] wbolA AEsh= st T 4l
$5E A 39 AR So] ¥y 3k P Alo] HAH(Downlink Control Information (DCI))E M
ol Al stgF WA Aol AH (dE E9] Channel-State Information Reference Signal (CSI-RS)), TE+& W
Ad  (Physical Broadcast CHannel (PBCH), %= 3taFg = dlo]H 'd(Physical Downlink Shared CHannel
(PDSCH)) & Aok 3t olde] a&F #Ha s E FAES AAT F . & 59, 7IA7& AH=d
¢ nollA ©el Al PDCCHE Fa MBEZ# Y noll A PDSCHE FAIBIEE A A3k sk A Alo] AR(DCDHE A
Fsta, A7) SEHA Aol ARDCDHE FAS S 47 405 stgda Alo] grol weh AEZHY n
o Al PDSCHE Alstrh. Hgh, LTE Hi= LTE-A TF NRAIZRIGA = 318 |3 Al Al (PDCCH) & &3l 714
T Wdol A A Fa A 9 JERI7F 23 seF Ha Alo] AR(CDE AFste] A7) dide] A o
A Aol AR (dE £°] Sounding Reference Signal (SRS) X+ Uplink Control Information (UCI), XE&
Physical Random Access CHannel (PRACH)) = 73 ® = dolg g (Physical Uplink Shared CHannel
(PUSCH)) & Aok 3l o] A& #H4 S8 7|A=oRE AF3Es A4 & Ak, dF 59, 7|A=
O 5E PDCCHE B3 AEd AT 93 A% 44 AR (Ee= 4F F3 DCI EE UL grant)E ABZHS] n
oA FAIE gTe AbAd] Aoy AZE (dE 5o, nt4) T EE A9 AFE i AAE A3 (dE &
o, ntk), T A7) AIHA AF AA Auo| xFE AL S AE A AAA GR(AE £, nt
= dolg Ag AL(ol3}l, PUSCH A%)S =3 4= ).

a2
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o @l
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oft

)

Tl A7l A9 st B dEo] RH i S T3 v|AFelA el Al AFHAY, AV 2% A 9
A Aol MAEFNG S Fall GdRolN J|HFor AFEE A, AV AE OIAF e i) E AAd
AT AF AR AA ol BE AR A7) 4As dEe] AAd v digel digk g H<E dAF (Channel
access procedure, H= LBT: listen-before talk)E F33tal, 7] AMd H& Ao 3 Ao uwe} v+
271 A o]l 8 A Aor dAEHE Ag AHE g o] HE(access)dte] V] AAE S AFS
TR F vt v, J uhe}t 7] v o] FFAAE It ofd
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TP 7 Ak, olw, o
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b 423 glo] A A& =
B AAZ -72dBm Btk E AHS, VAT 7] H]

oA =t

; 7h Apel el
el 7 FEl7t obd Aow wustm, NEE AF

i
o
prL
s
>,
i
rN
ofx
i)
E
%0,
ne
rﬂ
e
0o
ol
7
fil
rO
N
2,
s}
2
fol
o
>
N

5G A1 AlaEle] A, g MulA Al R o2 HlolE dFE Ade AW ZEEFIF 99 AdE,
FEEA 2AEE AR Qlo] AR AEE AEE F e Ve §o vdd Vlese] =dHEdT. webA,
HAs| e & Fall A71 56 FAlE FdstaAl sk A, vdEd Mes 18 Bu 2849 e A5 A

7} dasit.

T4 A Al2Ee 2719 S 59 AMElAE AlFEtd BodlA Blojy olE £, 3GPPY] HSPA(High Speed

Packet Access), LTE(Long Term Evolution =< E-UIRA (Evolved Universal Terrestrial Radio Access)),

LTE-Advanced (LTE-A), 3GPP2¢] HRPD(High Rate Packet Data), UMB(Ultra Mobile Broadband), % IEEE<]

802.16e T2 FA EFY ol 1, 1FHe IHF dolg AMuAE AlFste FUY FA 2 A]xygoew
A

HEAskaL vk, W, AT S ARl O R 56 22 NR (new radio)®] EAIEFEC] RHEO] AL ATh.

ol9} o] SAUE xS FAHABA A]xHlo|A eMBB (Enhanced mobile broadband), mMTC (massive Machine
Type Communications) (mMTC) = URLLC (Ultra—Reliable and low-latency Communications) % Zol&%= 3}u}t<]
Auj 27t gl AFE & vk, A7) AMHAES TY AT Eetel] Y kel AlETE 5 Uk, AA] o
A eMBB= aLgFulolH o] 1d AF, miICE dEdd Hasteh v dhze] &, IRLLCE Al= =k AAA
S BXZ e A=Y § o old AdHA = Zeth. 7] 37kA9] ABjse LTE A28 52 LIE o &
9] 5G/NR (new radio, next radio) T Al&=HA Fagt AV ed + Urt.

71A o] EA HEA 7 (transmission time interval, TTI)olA eMBB AH] 2o aidalE HolHE o3t
g A 2AEE s W, A7) TTIelA URLLC dlelBlE dAFaof & A&e] wAsde 45, 371 olv

= ’
elBB HlolE & AAIEE st dEstar ol Fukg tielA BB FlolE dRE dEshx] ofar, 4r] wAw
URLLC "lo|E1Z2 47 Fak tidelA A5 5= v, 47] eMBBE ~AF% we iy (RLLCE 275
S g MR Ze ddd e = S Aol sk 22 A A o] 2AE

>0
o =
K
>
2L
O
il
o ML
)
e
4

Bt AEstar ol9 elBB dlolE < 1&ehA = Fatel A717] wiiiel eMBB wlolE 7k £
7T wEbA 7] el elBBE AAlEH e W dE 52 RLLCE AAEE e @ielA] eAle e
= Agsts @ R AL Al W] Aeld dar) o

A A"HE FY, 71T AV, e UEYINY == F Hox s
Equipment), MS (Mobile Station), AEHXE, AvlEE, HAFH, T+ 4l 7% sh
ANzEls 23 = Qluh, B A elA SeF H A (Downlink; DL)& 7]A| o] whibo Al A= AEe] Fa A
A Fa+=Uplink; UL+ @do] 7wl Al AEste 259 74 AF A2E ow|grt. =g

e} AN

o}, @S E (User

”
o N

% = ol

o] LTE-A Al2=81S ddZA 2 JfAle] AA] G5 A9, §ARE 714 3 Ee A9y
HE zZke oute] FAAIZE = 2 JRAS] AA] 7 A&" F vk, dE Fo] LTE-A o] %ol /Ny 54
o o] 554l 71%(5G, new radio, NR)©| ool x3tE 4 A& Aojrh. Hdk, & 7] HA] oe HE V&
A A AE 7Rz getezA 2 A9l HHE AA HojuH] olyste HeelA dF ®YS T vE T
Al %

162 =+ ot

2
A7) BUg a0 A A" izl G2, NROAIZHeA= 38 @A (Downlink; DL)AIAE
OFDM(Orthogonal Frequency Division Multiplexing) WS &3t a1, A8k &3 (Uplink; UL)o A+ OFDM
2 SC-FDMA(Single Carrier Frequency Division Multiple Access) WAlS % &3t o, A8 g3+ o
W(terminal =& User Equipment, UE) 2-& Mobile Station((MS)e] 7]A]=r(eNode B, & base station(BS))
o7 HolE £& Ao ANoE AFse FA HIAE =5k, 1 HIAE VIAFo] dEE HolEH £& Ao

AeE AEste 4 Jas =gk Aris e us S W, B4 4 AR HE dlelH e Al
RE Hol B A-Foke AdS M2 HAA ¥EH, § A4 (Orthogonality)o] FHstes, &3 o
$asto M 7t A}Ex9 HolE F& Ao] ARE LRSS 4 9}
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56 Al T Aulzsh R TS ael 2
ek, 9 ez, 7 Aulat aTAe] we e Pugs 442 2
Ao B ol Rukgsh A Ads) A8, slsh ge (e 112 e

=L =~
3% % ok,

(534 1]

Af = f02”'

rlo

o714 fo= AlaEIe] 7] FRbget HAE YERE, m

% Eol, fo7} 15kHzebs ahd, 56 B4l Alswo] A F gl A

o
A4

Lo

A9y ME (Scaling Factor) S YERAT,
Melol AL A E(set)w 3.75klHz,

7.5klz, 15kHz, 30klz, 60kHz, 120kHz, 240kHz, 480klz To& FAE 4 Ak, AMHE7se Fukeat 1H4 A
E(Set)= Ty el mep Adold 4 vk, oA 6Glz ofske] Fuba oAM= 3.75kHz, 7.5k,
15kHz, 30kHz, 60kHz7} AM&E 4= QAL 6GHz ©]e] Fub5= tdel A= 60kiz, 120kHz, 240kHzo] A& 4=

m

NR Al=Ele 27] ApolA B Aoyt 2" A, =228 ASAA sid diolElE A E3k= HARQ (Hybrid
Automatic Repeat reQuest) 21 A-&3kal Qlch. HARQ ®2lolek 42217171 diel€E A A Hash(t]=d)
kAl E3 AL, A AT NA dad A9E gl F B (NACK; Negative Acknowledgement)ve— AE3ted
2717 B ATAA A delHE AMEE + A ke Aotk A= 277 AAES delHE
ool tzg Adg dlojyet AFste] oy +4 AeS =Y F vk, E=3, 21771 b ]‘3% 4 &5H
555 A9 FA700A vmzd 4TS &l JR(ACK; Acknowledgement )& ,_%\‘3}04 2717 A= oy
& dAEstesE & 4 vk

E 12 NR A28l e o]9} fAbsk AlxEle] AF/3HF HAdA ] ol & Alo] Adoe] AFEH= T4

24 FGYl A-Fagd g 7|2 F2RE YE Edolt),

T 1& ZFd, 7RSS ARG FE, ARES Fa5d9Es Ueldn. AIZE d9x e FHA AF dee

OFDM =] DFT—s—OFDM AE 2| Noyup(101)7H2] OFDM WA DFT-s-OFDM 4l o] Rof &li}e] &£5(102)S FAT

o}, o7]A OFDM A& OFDM ths3t WAS AL83te] A58 7 Al Eo]a1, DFT-s-OFDM Al

5-& DFT-s-OFDM X+ SC-FDMA T}53} W& AME3to] ASE & et AES H3sch. o]s)
|

aul

B Ao A= *éﬂcﬂ Hol= 9&) OFDM 2 DFT-s-OFDM Al &l th3k -8 ¢lo] OFDM A 832 583fe] A A
o, 3FHA A& FFAE Vo Ay Aoy, AgHA S FFAdE AL Flolt.

oA MBI E 7HA o] 15kHzQl A5 19 &%e] R shte] AHEZel(103)S TS, A7 &% H
AMrzYlel o7k 247t Imso|th. ofwf, shube] AHEZQI(103)F T8k —2—%94 T 2 EF9 o= A
vzt 4l wel gE vk, dE Eol, AEAFIZE Al 30kHzQl BF- 49 E£Ro] Bo sk
o] MEZHA03)E AT = Uk, olw, £F Aol 0.5ms0]H HP_&_HHM Aol Imsolth. 2|1
2] 9 291 (104)2 1079 11-123] 108 %“@L AlZFG AT 3olth, Tk JooA e HA AEF d9l=

A B7lelo] (subcarrier) &A1, A A28l A% o)e] (Transmission bandwidth)e] thejZe & New(105)7) <]
AuAgoz FAEG. Ork o9} e FAHQ FAE Koz A8 = Qu. oE £, LIE A=
A9 AEAIzr 3142 15kHzolv 2709 &Xo] B shuhe] MEZH(103)& T3, o, £ 4
ol 0.5msolal B X P Zoli= Imso|t}.

NZb-FaEgd doll A 299 71 a9l #lhs AYHE(106, Resource Element; RE)ZA OFDM A& <old)x
W oo ¢daz Jepd ¢ k. g4~ EE(107, Resource Block; RB 2-& Physical Resource

Block; PRB) Alzkedelel Al Nome (101)709] <14 OFDM 4123t F3b4 gedela Nsc(108)719) %8 Au
Aeolz geld & gk, mekd, & &AM shtel RB0DE Nomtx NsCUle) REE EEE S vk, A

Hoz dolHe Fa4 9o A FYULE V] RB0TOITH NR AlzwdlA duwbgoz 4] Nemeyy,
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[0050]
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Ns®=12 o] 31, RBE) S2(New )= Al28) A% tiole) Bl Zo) met Wt

N A
)

7] Bzl ve] Hx N 7ie] OFDM A

& VAT oRRY AsE T A

o 75 A e 5 ook BF, dA SR AFelior & Alo] o] ol
|

Aok 45D F Qe AR £F o spEsta, B
%

NRoll A &+ 7Re] AFXJE 2] (component carrier, CC) =& AW Al(serving cell)= | 25078 o]’d2] RB
22 FAEHE AHo| Jhssith. wEbA] wdo] LTESF #o] & A AW A 9 Z(serving cell bandwidth)&
FAlEE Ag @] 99 ARV SAE S Qda, o]F dAsy] st VAFE wH A st o]t Y
% BB (bandwidth part, BWP)S AA3le] whto] A(cell) W FAl 498 WAY = JE= A Y3ke= Ao 7}

Satek. NROllA]  7]A]=+& CORESET #0 (&8 common search space, CSS)¢] w™<Z<l ‘'initial BWP'Z

MIB(master information block)& F3ate] oAl A4 4 Ar}. o] F 7|A =2 RRC Al2gHS Fslo] o

o] %7] BWP(first BWP)S AHA 6}_1— 3% slaF 3 Alo] FH (downlink control information, DCI)E E3&}od

AAE e Holm sl oo BIP AA HRES AT = ). o|F VX =& DCIE 3ol BIP IDE
1

TAGozN ko] oud A ALES 2] A 4= gle). wkel ©hto] B A7k o]t Hob A 3w
BWPol A DCIE FA18H4] B3 A9 e 'default BWP'E 3)HAste] DCI F41E& A|&d 5 9l

g
£ —io
J}H

£ 22 FESW, £ 22 wF g9F@-00)0] F Al NE B, 2 09F ¥ 412-05)3% YoE vy
#2(2-10)2 AA4d A odE EA ‘JT/P. A= g A sy Ee o e g9gE FEs A3
lom, 7k e E PRl diste] srlel [E 119 2 ARES 44T & o)
[¥ 1]
BWP .= SEQUENCE {
bwp-Id BWEP-Id,

location AndBandwidth INTEGER (1..65536),

subcarrierSpacing ENUMERATED {n0,nl,n2 n3 n4 n5},

cyclicPrefix ENUMERATED { extended }

}
EE ded dajel AgEE AL ofuH, AdEd A R dE gi9gdE FiEY ddd ogos s EE
o] gitoll Al ARE F vk, e AREL A9 AT AEE, odd RRC Al1E"E S T 7IAFe] v
NA MG = Advh. AAE s e vg AN ggE FRE FolA AoE sl digE Fite] &5}
(Activation)® < Uvk. AA"E di9gF FEd digh &43} o= VAT 25E oA RRC Al 199 S
53 =A% (semi-static) 22 HEE A, MAC CE(control element) T& DCIE 53 oz Add 5+ 3
=

d HAdo] wzw | RRC(Radio Resource Control) 1728 o] ozt
(Initial BWP)& MIB(Master Information Block)E &3l

ahe 27 HE aANA MBS T3 %7 HEol Jéfiéﬂ' A2l A H (Remaining System Information; RMSI
X System Information Block 1; SIBlel siEer &= AS)E $A137] 998ted, PDCCHF AEE 4 A= Ao
939 (Control Resource Set, CORESET)¥} ©FA1 F7F(Search Space)ol] thak A4 HARE A 4 ). MIBE
ARE = Alolddd FAe2 47 A8 A (Identity, D) 0o2 k5 5= gl

= g5s 9% 27 d9E 9=
SR L= LS RS A

A= Gl Al MIBS Sl Alojdq#ool Wiah Fubg &3 Aw, AP @9 Au, 7 E2A (Nunerology)
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[0059]
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ol M4 ARE EXT 4 9}, T3, 7XZL i A MIBE £ Aojdd#00] st RUEE 37
occasion®] 3t AHAR ARE EATE F k. g MBEFE 53

FAs0o R AYE Fi5 49 =7] We
gES AHA(ID)E 0082 752 = I},

f
2
Q2 w2

Fed g9E sEE MASE W dojA, RRC A (Connected) Aol @5 %7] HE dAollA
MIB(Master Information Block)< &3a %7] W% 3}E(Initial Bandwidth Part)ol thst 44 HRE F40%
I A, By FAFo s W2 PBCH(Physical Broadcast Channel)@] MIBZY-E, SIB(System Information
Block)E A& % 38H= DCI(Downlink Control Information)”t A&E 4 &= FHA AAALE 95 Ao
(= Ao, Control Resource Set, CORESET)S 24 & 4= b, MIBZ AAHH Aojdde] iy
Zo] 7] 9% HEZ FE £ o, AAdE 7] 9% FEE F3 @S SIB7F dE == PDSCHE
FAEg v =7l d9% fEE SIBE FAskeE 8k Yok, & A&¥ AH(Other System
Information, OSI), #©]# (Paging), @AW A~ (Random Access)E $l&l €82 +% U},

o]

ki

ol A= AAT o] F 54 Al2=BI(5G B= NR A|2=®1)9] SS(Synchronization Signal)/PBCH £ (SSB)ell tish
o] A},

SS/PBCH £=-&, PSS(Primary SS), SSS(Secondary SS) % PBCHEZ TAHE EZZAZF A<
ATk, Bo FAF SR SS/PBCH 52 ol #e] FojE 4 9l

- PSS: sl I A7/ S 719 7o) e Az A D 9 45 ARE Al 4 .

\i
i

=
=

i)

o~
T

o

o

0|

- SSS: e A A7/ Fug )9 7]so] Fan, PSS b AlEEHA] 2y Al D ARE AT 4 o).
F7 M o7 PBCH ¢ BxZ 93t 7|55 (Reference Signal) ¥&8% & 4 v},

- PBCH: wZo] dolgad 2 Aojag F52ldd e A4 Aas] ARE AT 5 o}, 5 A|=" F
Aol Ade FAAY v ARE el BAR B Aolgn, Asg ARE Asshs Mz bo|

H Ade st 2AEE AAdR 5& £ = Q).
E5L oms AlZF U]

- SS/PBCH &% : SS/PBCH &% PSS, SSS % PBCHO] x3o = o]Fold 4 9lr}. SS/PBCH =
oA s = S 7F AFE ¢ o, dASE= 247 SS/PBC < QxS A

H
Al A PSS R SSSE HEE 4 daL, PBCHE H
q

g2 27 A5 29 5 Aot ﬁgemmﬁﬁﬁMm%
5% 4 A, MIBE Sl AolFg#0s 44 S F olvk. gEe Ae¥d SS/PBCH & A o] <3 & #0°1] A]
A% 5= DMRS(Demodulation RS(Reference Signal)”} QCL(Quasi Co Location)® o] ithar 7}24 Shar o] d F#0
of digh EUHPEE T & vk, S Ao]FAH#00lA HEE st AoHRE Al2Y FEE FAT
T Uduk. @Ze FAE A2E AR RRE %x7] 4o e 3d RACH(Random Access Channel) ¥& A4 AR S
g5% ¢ vk, @S HdEg SS/PBCH ¥ ~5 iiefste] PRACH(Physical RACH)E 7|A=mo® HEE <+
3L, PRACHE 4418k 712|542 whdbo] Aeldk SS/PBCH &5 e tidt ArE I53 4 Q. 7|52
o] Zhzhel SS/PBCH &5 5 SolA of" £5& A™sigla, wdo] desg SS/PBCH 53 tl-$¥=(%E+s
ABHE) AGG#0E ZUHHTS & + Q.

olglol M= AT olFEA Al&EI(5G HEiE NR Al=EDOIAMe e T Alo] AKX (Downlink Control
Information, °]a} DCIzt &oh)7 A o= AR Hrt.

2 o] FAl A Z='N(5G = NR Al=ghelA AdEa deols (ks B8 AdFEga dele] A9 (Physical
Uplink Shared Channel, PUSCH)) &= 3} dole(Ex= &Y 31&Eda ooy ¥ (Physical Downlink
Shared Channel, PDSCH))oll ®Wist =AW AR=, DCIE 3 7IA7o 25 ddoA Ad=E & 9. g2
2 PUSCH X+ PDSCHell tislo] ZE9(Fallback)® DCI X2y} =-FW(Non-fallback)§ DCI EXWE FEUEH
(Monitoring)@ = U, &9 DCI X2 7|A =3 @ AtoloA] MAeld e d== FA449 4 dx

~Eug Dl W A4 b g TPE 5+ Ao,

i

)

ATk, DCI WAIA] ¥ ]Et(payload)oﬂb CRC(Cycllc Redundancy Check)”7} &€ 4= 9l
(RCE Yol 219 #1933t RNTI(Radio Network Temporary Identifier)® 23 #E-F (scrambling) 2 4 U
t}. DCI WAIA2] 24 oF So] dd-EA(UE-specific)e] dolg A%, AH Aol ¥y w= ad dh~
S Fol wet A® thE RNTIE©] DCI AR dlo]z=o] F-AH= (RCO 2aHEDS fal AH8E + 3l

_15_



[0063]

[0064]

[0065]

[0066]
[0067]

ZIHSd 10-2021-0122417

o &, NTI& BAAoR AFsEA] @31 CRC AXAA x&o] AEd 4 k. PDICH Fox HAFH+=
DCI WlAIAI7E A5, whehe @ e RNIIE AMS3he] (RCE 8918 4 ok, CRC 29l Az}t 2ow o
e g wHAIA 7} %%01]711 AsdE 3Ads & F Art.
d& W, A28 A H(System Information, SI)o tiet PDSCHE Z=A &% sk DCI+= SI-RNTIZ =3 HEHE
< At}. RAR(Random Access Response) HWIA]A]e]l w3t PDSCHE ~AE%H 3= DCIE RA-RNTIZ ~IE" =
g Ak, #Ho]H (Paging) wWAIA|l Wigh PDSCHE Z=AEHstE DCIE P-RNTIZE ~3E9 & F 2
SFI(Slot Format Indicator)Z ¥X3}= DCIE SFI-RNTIZ 23 #E% =2 4 v}, TPC(Transmit Power
Control)& BA3k= DCI= TPC-RNTIZ =38 E 4 vy, @E-574<] PDSCH =+ PUSCHE =AEH s+
DCIE& C-RNTI(Cell RNTDHE 35" & 4 ST},
DCI X 0.0 PUSCHE ZAlEdets &9 DCIZ AREE 5 Qlar, o] o (RC= C-RNTIE =a9E9dE
Atk HAJooll A, C-RNTIZ CRC7F 23 %53 9 DCI ¥9 0.0 ofgfo] [F 219 2 ARES ¥ ¢
ATk,
[% 2]
- Identifier for DCI formats (DCI Z S Al 2 X}H) — [1] bit
- Frequency domain resource assignment (FIit+ S0Q X§ YY) -
[’-Iog (\’l“l’ mhl(v'i,l!..ll\\l‘_'_”/:)-‘ ] bits
- Time domain resource assignment (A|Z} S0 @1 X9l SHEH) — X bits
- Frequency hopping flag (Fit4 S & Z241) -1 bit.
- Modulation and coding scheme (#1Z= 9l A Y A7) -5 bits
- New data indicator (A 2& G§|O|E X|A|X}) -1 bit
- Redundancy version (2| S G A| H{ 7 ) - 2 bits
- HARQ process number (HARQ Z2 M| A H &) -4 bits
- TPC command for scheduled PUSCH (A#|Z2l% PUSCHE 93t H& H&
H| Of (transmit power control) & & —[2] bits
- UL/SUL indicator (M &2 /3745 Argk2l A (supplementary UL) X|A|X}) -0 or 1 bit
DCI ZW 0_12 PUSCHE AEHse= =-Z9 DCIE A" 4 9lar, o] wW (RCx= C-RNTIZ =3 AEHE
Atk A AAJdel A, C-RNTIZ CRC7F 23 %83 ® DCI ¥ 0_1&, olefe [F 319 ¢S ARES ¥3st
=y
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[0068] [¥ 3]

- Carrier indicator (§2|0{ X|A|XH) - 0 or 3 bits

UL/SUL indicator - 0 or 1 bit

\dentifier for DCI formats — [1] bits
~ Bandwidth part indicator (C %} % & X|A|X}) -0, 1 or 2 bits
Frequency domain resource assignment

+  Forresource allocation type O(Xt® RS EtQ) 02 Z9), |-N:(L',"“'Y/ P] bits

. For resource allocation type 1(Xt® ®St EFQ) 19] A2Q), |—log2(N:,:“““"'(N,;:‘BWP+1)/2)-| bits

Time domain resource assignment -1, 2, 3, or 4 bits
VRB-t0-PRB mapping (714 Xt§l 4 & (virtual resource block)-to-@2| At & % (physical resource block) Of &)~ 0 or 1 bit, only for resource

allocation type 1
. 0 bit if only resource allocation type 0 is configured;
. 1 bit otherwise.
= Frequency hopping flag — 0 or 1 bit, only for resource allocation type 1.
. 0 bit if only resource allocation type 0 is configured;
. 1 bit otherwise.
Modulation and coding scheme ~ 5 bits
New data indicator - 1 bit
- Redundancy version - 2 bits
- HARQ process number — 4 bits

1st downlink assignment index (K1 st& &3 @ AHA)-10r2bits

. 1 bit for tatic HARQ-ACK £33 HARQ-ACK ZE 89| Z9)
. 2 bits for dynamic HARQ-ACK codebook with single HARQ-ACK codebook(Et@ HARQ-ACK ZE %3} 87 % HARQ-ACK

FERO| ABElE FR).
- 2nd downlink assignmentindex (X2 3833 ¥ AH2)-0or2bits

. 2 bits for dynamic HARQ-ACK codebook with two HARQ-ACK sub-codebooks(27§2] HARQ-ACK $RCS21} 8N £%

HARQ-ACK FE20| A85lE 32)

£ 0 bit otherwise.
= TPC command for scheduled PUSCH - 2 bits

Lus (N
- SRS esource ndcator SRS %12 143~ | log,| D ;R's or [log, (N )] vis
k=l

I'-l\
Nps . ’
g log, Z bits for odebook based PUSCH USCH H%0| RS 7|gho| ot
k=1
a2)
. [-Iog,(Nng )] bits for codebook based PUSCH transmission(PUSCH H#0| RS 7|4 A

- Precoding information and number of layers (22| 2 &% 2 2[0]0{2| 7§4)-up to 6 bits

Antenna ports (2HE{L} ZE)-up to 5 bits
SRS request (SRS 2%)- 2 bits
= CSlrequest (t§ AEf HE Q%)-0,1,2 3,4, 5, 0r6 bits
CBG transmission information (Z £ & 11 &(code block group) H& &)~ 0,2, 4, 6, or 8 bits
PTRS-DMRS association (914 E24 7|& H=-8X 7|§ 4= 22)-0or2bits
beta_offset indicator (H|Et 2= 48 X|A|XH)- 0 or 2 bits

DMRS sequence initialization (% 7| 4% AI®A %7|8h-0or 1 bit

[0069]

[0070] DCI =9 1.0& PDSCHE 2A=Hd+= Z9 DCIE AR 4= 9, o] wW] CRCE C-RNTIZ ~38Eds 4=
ATk, g AAeA, C-RNTIZ (RC7} 23 #E= ¥ DCI W 1.0, ol#le [F 419 2o ARES ¥
2= oh;],

T O .
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[0071]

[0072]
[0073]

[0074]

[0075]

[0076]

ZIHSd 10-2021-0122417

Identifier for DCI formats — [1] bit

Frequency domain resource assignment —{[log, (V21" (N DLOVF 4 I)/Zﬂ ] bits

Time domain resource assignment — X bits
VRB-to-PRB mapping — 1 bit.

Modulation and coding scheme — 5 bits

New data indicator — 1 bit

Redundancy version — 2 bits

HARQ process number — 4 bits

Downlink assignment index — 2 bits

TPC command for scheduled PUCCH - [2] bits

PUCCH resource indicator (22| A&al3 X of X< (physical uplink control

channel, PUCCH) X}&l X|A|Xt- 3 bits

PDSCH-to-HARQ feedback timing indicator (PDSCH-to-HARQ I|ctf ELO|Y

X| Al X~ [3] bits

T, DCI E9 1.0 RAR HAACl thE PDSCHE ~AlEFebe DOIR AHEE 4 i, o] o C
~3¥E" 2 5 vk, C-RNTIE (RC7F 2=a 5% € DCI 29 1.0, ofgfel [X 5] < #
# 5 9.
[ 5]

- Frequency domain resource assignment [logz(N,?BL’BWP( DLBWP+1)/2)]

bits

— Tine domain resource assignment - 4 bits

- VRB-to-PRB mapping - 1 bit

— Modulation and coding scheme - 5 bits

- TB scaling - 2 bits

- Reserved bits - 16 bits
DCI = 1_12 PDSCHE 2AlE@shs =& DCI= A2 o 3lar, o] wf CRC= C-RNTI=
ATk, 4 AAlefell A, C-RNTIZ CRC7F 235" @ DCI =% 112, oo [ 6]3 22
T A
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[0077]

[0078]
[0079]

[0080]

[0081]

ZIHSd 10-2021-0122417

- Carrier indicator — 0 or 3 bits
- Identifier for DCI formats — [1] bits
- Bandwidth part indicator — 0, 1 or 2 bits

- Frequency domain resource assignment
+  For resource allocation type 0, |-N,"’,',‘““ ' P1 bits
+ For resource allocation type 1, [log, (V2L (N2 41)/2)] bits

- Time domain resource assignment —1, 2, 3, or 4 bits
- VRB-to-PRB mapping — 0 or 1 bit, only for resource allocation type 1.
« 0 bitif only resource allocation type 0 is configured;

« 1 bit otherwise.

- PRB bundling size indicator (22| A& & HSE 37| X|A|X) -0 or 1 bit
- Rate matching indicator (20| £ O§%& X|A|X}) -0, 1, or 2 bits
- ZP CSI-RS trigger (F™ 3 Ay MEj HE 7|& A3 E2|7)-0,1, or 2 bits

For transport block 1(H[1 H& 229 ALQ):

- Modulation and coding scheme — 5 bits

- New data indicator — 1 bit

- Redundancy version — 2 bits

For transport block 2(X[2 M& 229 AR):

- Modulation and coding scheme — 5 bits
- New data indicator — 1 bit
- Redundancy version — 2 bits
- HARQ process number — 4 bits
- Downlink assignment index — 0 or 2 or 4 bits
- TPC command for scheduled PUCCH - 2 bits
- PUCCH resource indicator — 3 bits
- PDSCH-to-HARQ_feedback timing indicator — 3 bits
- Antenna ports — 4, 5 or 6 bits

- Transmission configuration indication (F1& A7 X|A|)- 0 or 3 bits

- SRS request — 2 bits
- CBG transmission information - 0, 2, 4, 6, or 8 bits

- CBG flushing out information (Z2E £ 1§ Z2{4 Ot HE)-0or1 bit

- DMRS sequence initialization — 1 bit

el A st A Aloj A do]l dEE = Alo] 9% (Control

H
o
;

=
>
o
9,
>,
>
2
o
=)
ol
[
[ep)
4n
-
off
27
z

3

>

25
s

o] o= wE(UE bandwidth part)(3-10), A|ZFFHOE
20) el 27K¢] Aol A A#2(3-02))¢] A= e A AAAE EAIG
o (3-01, 3-02)& T4 Fo2 xa_iﬂ G o SE(3-10) WA 54 Fakr 2 (3-03) e A%
b A g (3-01, 3-02) AIFF FoRE= s T 712l OFDM AlE2 AA" & 9a,

Zo](Control Resource Set Duration, 3-04)0.2 A& ATk, E 32 Fxsld, Aol Id#1(3-01)
o] Aojde] Heol2 HAgd 4 dar, Aojdd#2(3-02) = 1 A& Alojde Hejz d4gd 4 .

% 38 @z, ¥ 32 Fos %zf—a
o] of oé #1(

N

o
ol
o
s
2
2
o2
o> 12 ¥ o2

o
Do

Aed A o]& Al A&RI(56 5 NR A|Z=E) A9 Aojd gL, 7|A=o] dEelAl &9 AT A18%
(AAN Al2=®l AH (System Information), MIB(Master Information Block), RRC(Radio Resource Control) A
T Ak, wol Al Aojdels AAgsrts A Alojde AHEA(Identity), Ao
o A& o] T HAHE ATsteE AE njgtt. oE 9, AoFggY HAAL
o ¥

gL FoM 45

1 H =
Qo] Fo4 97, Aojde]
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[0082]

[0083]
[0084]

[0085]

[0086]

[0087]
[0088]

[ 7]

ControlResourceSet ::=

controlResourceSetId
(Alojd e 24zt (1dentity))
frequencyDoma.lnResources
(73 & ALHT 4w
duration
(N F AP Fu)
cce-REG-MappingType
(CCE-to-REG "H% W4)
interleaved

reg-BundleSize
(REG W& A7])

precoderGranularity

interleaverSize
(A ey 27])

shiftIndex

(AEJM 412 E (shift))
1,
nonlnterleaved
b,
tci-StatesPDCCH

(ocL 43 3M)
tci-PresentInDCI
}

bundle, allContiguousRBs},

StatesPDCCH)) OF TCI-Stateld

SEQUENCE {

-- Corresponds to L1 parameter 'CORESET-ID'

ControlResourceSetlId,
BIT STRING (SIZE (45)),
INTEGER (l..maxCoReSetDuration),
CHOICE {
SEQUENCE {

ENUMERATED {n2, n3, né},

ENUMERATED

ENUMERATED {n2, n3, né}

INTEGER (0. .maxNrofPhysicalResourceBlocks-1)

NULL

SEQUENCE (SIZE (1. .maxNrofTCI-

OPTIONAL,

ENUMERATED {enabled}

{sameAsSREG-

[ 7]9A tci-StatesPDCCH
DMRS(Demodulation Reference

SS(Synchronization Signal)/PBCH(Physical
State Information Reference Signal) <1¥l~¢] AHWE Jsl'a

dH= 3 CORESET] =3

(o]3F 'TCI state'®f
Signal)¢} QCL(Quasi

[si3

e HERoR AT &

=

sho})
Co Located)
Broadcast Channel)

A ARE,
ZA ol
E-=(Block)
T dg.aga

ZIHSd 10-2021-0122417

Qe st mE oe el

oldl~

¥+ CSI-RS(Channel

frequencyDomainResources 44
ATH. A7IA ZF H|Ex HAA| &E 6 PRBE H2

2 7}A= 6 PRB 25S 9ulety, o

HIEs ANA 258 AAME egakeem A4

22 o

& - A St e
2§% ANGT. A 2ge A e qeag O V0]
Steart
A4 N EEE L e g Ee dean. vEge) 249 5
2% 9
BH BA ASHA ShE ool AR ThE S} TES(SE shy ol AW, AT % olEe 2T
2 AsE A% Jbssht 9% B e APt felg gate] A e ey EEEE Bdske] 4
Feoh) & obef [ 8]9F 7 QCL Aol oJate] A= A (associate)d 5+ AUTH.
[ 8]
QCL-Info 1= SEQUENCE {

cell ServCelllndex (QCL reference RS 7} &L= Ay A

pley)

bwp-Id BWP-1d (QCL reference RS 7t W& T|E (U= 28

)

referenceSignal CHOICE {(CSI-RS £ & S5PBCHblock & 3}LIE QCL

reference RS & X|A|SH= X[A|AD
csi-rs
ssb
}

gcl-Type
X|AIRD

NZP-CSI-RS-Resourceld,
SSB-Index

ENUMERATED {typeA. typeB. tvpeC, typeD}, (QCL type

TAHeR QL A2 7 e & gE tHY xESS (QCL) target SHHIV 3
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[0089]

[0090]
[0091]
[0092]
[0093]

[0094]

[0095]

[0096]

[0097]
[0098]

[0099]

[0100]

ZIHSd 10-2021-0122417

U XEo #AR A4 5 don, dE2 A7) reference SHEIY EEO|X FAHE Aol SAZA 54
(olZ =9 Doppler shift, Doppler spread, average delay, delay spread, average gain, spatial Rx (&
geprE 5 AL large scale T E WA @Eo] A F7F HH Al F2 F4 T ZH AT
d £ target QHHlY XE 41 A A& (52 7)) & 4 Avk. #JollA target SHEIV £E}
e e EFshE Aedelo] AR o5t HAAEHE MY 5L ASE FAlEE dHU XE Y
L AAskE TCD stateZt A8 AE 2 A5 E S8 HHY £EE g, 9]
A reference SFEILV}F ZEF 2 7] QCL A4 W referenceSignal JFEt|E el 2Jsle] AA(S4)EH = Ad
=

= AEE SV HY 2EE ot

oo oy rlo

TAHeR, &7 QCL AAel oste] A= (7] QL ZAA WelA sebvE qel-Typeol olste] A 5+%=)
Aol FAAR 5452 QCL typel wat tha3t o] ER7E 4 Ao,

#'QCL-TypeA': {Doppler shift, Doppler spread, average delay, delay spread}
#'QCL-TypeB': {Doppler shift, Doppler spread}

#'QCL-TypeC': {Doppler shift, average delay}

#'QCL-TypeD': {Spatial Rx parameter}

= 9l 7 SRl A EE A2 obduy Aol eAE EEA %7 fdte] BE Tte
g 2fas HEsA = @tk folA QL-TypeA= target telY LEC] % 51 HdF 3te] reference
FE ] 25 FEste] (5 Fog F R AR F EFolA target SHHIY RES] AL

A=)

T EE EL
/MZEo] reference QtEIV EEO] A& & B AF /ARG B2 F5) Tk B ARE FollA -
3L

I

= E5

Fue FolM A 7153 BAZ EAE, = Doppler shift, Doppler spread&g ZA3}7]o H=E3H
of AF&E+= QCL typeelth. QCL-TypeC target <FEHIVF EEQ g% 2 HFE 7°310] second-order
statistics, & Doppler spread ¥ delay spread&S SA3I7dE E5wshe] first-order statistics, =
Doppler shift, average delayWh& Fx 7lseh A9 AM&¥+= QCL typeolth. QCL-TypeDE reference FEIG
FEZ FAS ) A8E 3 A DY gk BS target ¢HEIY ZE A A AR = S W AAEE QL

type©] T},

i

H, 7IA= ofll F 9ast £ ICI stated S S3dto] Hul 5+ 71 QUL A& dvhe] target SHEILV X
Eo A &2 AN Add.

[3% 9al
TCI-State == SEQUENCE {
tci-Stateld TCI-Stateld, (TCI state X|A|XP)
gcl-Typel QCL-Info, (8| & TCI state 7} &S &|{= targer QE|L}

EEO Cfst A WK QCL #7F)

qcl-Type2 QCL-Info (8| & TCI state 7} B E|<= rarger QHE|L}
XEQ LTt & ¥R QCL #74) OPTIONAL, —NeedR

SFibe]l TCI state Ao EdE= F 712 QL 274 5 A WA QCL A QCL-TypeA, QCL-TypeB, QCL-TypeC

= slyz AA-" 4 9ot oy AA Jbed QCL typed target SHElUF E£E W reference SHEU X EO £7/
of whel EA W ol AdAs] drsit), me 7] shube] TCI state AAo E3hE = 7 9 QUL A4 & F

WA QCL A7 QCL-TypeD= A4d 5 glom Zg-o we} Aefd 5= Q.

olg] X 9ba WA 9beoll = target SHElUF EE FiFo| WE Fa3 TCI state AAES YE &=

=2
|

oltt.

¥ 9ba target QHHIY} EEZ} CSI-RS for tracking (TRS) ¥ AH$ &3 TCI state AAHS YeERTH 37]
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2E3d 10-2021-0122417
TRSE CSI-RS = repetition TFe}n|El7}F AAE A a1 trs-Info7} true® A NZP CSI-RSE ojw|dtt}. I
Obaoll Al 3 AAY AL aperiodic TRSE Y3dlo] A2 4 Ur}.

[0101] [ 9ba] Target $¢tEIL} EE7} CSI-RS for tracking (TRS) & ¢ &3 TCI state AHA

Valid TCl DLRS1 qcl-Typel DLRS2 gcl-Type2
state (if configured) (if configured)
Configuration
1 SSB QCL-TypeC SSB QCL-TypeD
2 SSB QCL-TypeC CSI-RS (BM) QCL-TypeD
3 TRS (periodic) QCL-TypeA TRS (same as DL RS QCL-TypeD
1)
[0102]
[0103] ¥ 9bbiE target E|Y EEZ} CSI-RS for CSI o A5 Fad TCI state A4S vepdt. A7) CSI-RS for
CSIE= CSI-RS % repetition ¥2}u]E7} AA A &3 trs-Info 3+ true® AT A &e NZP CSI-RSE 9
H) gt
[0104] [3 9bb] Target SFElL} EEZF CSI-RS for CSIY A4 §&T TCI state AA
Valid TCI DLRS1 qcl-Typel DLRS2 qcl-Type2
state (if configured) (if configured)
Configuration
1 TRS QCL-TypeA SSB QCL-TypeD
2 TRS QCL-TypeA CSI-RS for BM QCL-TypeD
3 TRS QCL-TypeA TRS {same as DL RS QCL-TypeD
1)
4 TRS QCL-TypeB
[0105]
[0106] ¥ 9bc2 target <¢rElY X E7} CSI-RS for beam management (BM, CSI-RS for L1 RSRP reporting¥} &<3 2]
u)d AL F&3 TCI state AAS verdct. A7) CSI-RS for BM-& CSI-RS % repetition ZF&tw|g]7} A3
Eo] On = 0ff9] #h< 7FAM, trs-Info7} true® AA = A &2 NZP CSI-RSE o] m|ghry.
[0107] [3 9bc] Target SFEIL} SEE7} CSI-RS for BM (for L1 RSRP reporting)d #A-$ §&3 TCI state AA
Valid TCt DLRS1 qcl-Typel DLRS2 qcl-Type2
state (if configured) (if configured)
Configuration
1 TRS QCL-TypeA TRS (same as DL RS QCL-TypeD
1)
2 TRS QCL-TypeA | CSI-RS (BM) QCL-TypeD
3 SS/PBCH Block QCL-TypeC SS/PBCH Block QCL-TypeD
[0108]
[0109] ¥ 9bd: target <FEIY} EE7} PDCCH DMRSY ¢ &3 TCI state AHS e,
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[0110]

[0111]
[0112]

[0113]

[0114]
[0115]

[0116]

[0117]

[0118]

[0119]

SIS 10-2021-0122417

[¥% 9bd] Target <tel} EE7} PDCCH DMRSY 4-9- H&3F TCI state A A
Valid TCl DLRS1 qcl-Typel DLRS 2 qcl-Type2
state {if configured) (if configured)
Configuration
1 TRS QCL-TypeA TRS (same as DL RS QCL-TypeD
1)
2 TRS QCL-TypeA CSI-RS {BM} QCL-TypeD
3 CSI-RS (CSI) QCL-TypeA CSI-RS (same as DL QCL-TypeD
RS 1)
¥ 9be: target ¢FEIY} EE7} PDSCH DMRSY ¢ &3 TCI state S e,
[¥% 9be] Target <t} EE7} PDSCH DMRSY 4-9- H&3F TCI state AA
Valid TCI DLRS1 gcl-Typel DLRS2 qcl-Type2
state (if configured) (if configured)
Configuration
1 TRS QCL-TypeA | TRS QCL-TypeD
2 TRS QCL-TypeA | CSI-RS {BM) QCL-TypeD
3 CSI-RS (CSI) QCL-TypeA | CSI-RS {CSI) QCL-TypeD
371 & 9ba WA 9beoll 93t i<l QCL HAA WH 7 WA H target HHL} XE ¥ reference SFHIME
XEE "SSB" -> "TRS" -> "CSI-RS for CSI, Hi= CSI-RS for BM, % PDCCH DMRS, H+= PDSCH DMRS"$} o]
sl L8 ol ol Fkel 5B L MSEHE AT & ol BAY 545 7 o} TESY)

A AAANF BN, T FA FAE =2 Ut

o4 2 Ae A AR Al e B S 2o st A Al FRE Adete =dolt. =,
T 4e 2 A e A AAde] mE SGellA AREE e st A AlfAE S sk AR R FukE A4
o] 7]&T9l9] dAlE =G E=Roltt

L 45 FxH, AoAAEs TS A 2 FIE A 712 9= REG(Resource Element Group, 4-

03)2 Aeold 4= Jt}. REG(4-03)E AIF H2o2 1 OFDM A E(4-01),
Block, 4-02), =, 1278 A X718l (Subcarrier)® A" 4 v},
AojAd g @9 E FA4E 5 Ao
EAIE wkel o], 5GolA haFH
4-04)eFar 3 A%, 1 CCE(4-04)&=
03)= 12709 REZ F4E & A,

Fu4= %02 1 PRB(Physical Resource
71752 REG(4-03)E dAxisto] shdda

& el =

A AoAde] &= 712 @G$1E CCE(Control Channel Element,
59 REG(4-03)2 742 + vk, ds &¥, = 59 =AlE REG(4-
1 CCE(4-04)7F 6709 REG(4-03)= F-A¥vhd 1 CCE(4-04)& 7270¢] REE
T4E F AT, FFHA Ao el AAHW HF 9 B (CEU-0H = 742 + don, 54 33
P AAAEE Aodg U9 FA ﬁﬂ‘ﬂ“(Aggregation Level, AL)ol| wieg} sl = H49] CCE(4-04)= w3
Hol AEE 4 Aok, AAGggue ((E(4-04)E2 Ho= S5 o] o] CCE(4-04)E9] HEe =24 vig
Aol wet Fojd 4 gl

L 4o TAE 6}2‘%}*‘%3 AolAde 71E @9, = REG(4-03)olE= DCI7F wisd ¥ = REED, o2 txystr] ¢
3 G El A~ 2591 DMRS(4-05)7F wjgHE ddo] RE 3" 4 rl. & 4049 o] 1 REG(4-03) el 3
72l DMRS(4-05)7F dE= 4= th. PDCCHE HdFsh=d H23k CCE< 7H = 73 w8 (Aggregation Level,
ADyell wet 1, 2, 4, 8, 16707F & & dow, A2 & CE I+ FHA AolAdel Ha A& (link

= 3]-0
adaptation)S T-&3t7] S8 A&E & vk, A& 5o, ALY A5, shel A AlejAde] L 79
CCEE S8l d%d & U,
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stolt}. 1, 2, 4, 8,
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=

=

Ol
59 4

=

e
=)

T (Candidate)

HFE A AojAd F1

J|
3

g

]

S
ofe] 7kA A @dol

s A el

L

7 (search space)o] A=
S o] o
==

=
=<
.

b

gud

E} A}

=

S o
=

A A =

L
o

at= CCE

EHO]: 5]

shihel Be

3 M E(Set)

tags Al
(e}
€}l A
=

16 7Ne] CCE=

I
.

[e}

[0120]

[0121]

ol

ar

PDCCHO] 3

=

=

ok g |

kel

A=

2

+ PDSCH

pud

23

xR
=

SIBO] A%

L

L

E 3}

[0122]

il

Ho

-
|

PDCCH

=4
S

&= DCI 2R3t RNTIO] %3,

[e)

aFarat

Aadg (A, SIB, MIB, RRC A2¥#)S
[e)

A9 stevE el R

§l_

=

o

ok

B}o

=

vl
A ZUEH
— 24 —

shebl el 7} 9] )

(Identity)

]

s
ful

]
)

k)
i

]

A
il

PDSCH H=+ PUSCHell dhgh ~Al&" &3

49
5Goll A= PDCCHell t gk

g

s
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[0124]

[0125]
[0126]

[0127]

[0128]

SIS 10-2021-0122417

SearchSpace ::= SEQUENCE {
-- Identity of the search space. SearchSpaceld = 0 identifies the
SearchSpace configured via PBCH (MIB) or ServingCellConfigCommon.

searchSpaceld SearchSpaceld,
(FMEFE Adah
controlResourceSetId ControlResourceSetld,
(dojg e Ayzh
monitoringSlotPeriodicityAndOffset CHOICE {
(RUE" F2 A9 F7)
sll NULL,
s12 INTEGER (0..1),
s14 INTEGER (0..3),
sl5 INTEGER (0..4),
s18 INTEGER (0..7),
8110 INTEGER (0..9),
s116 INTEGER (0..15),
8120 INTEGER (0..19)
)
duration (X UE# Zle]) INTEGER (2..2559}
monitoringSymbolsWithinSlot BIT STRING (SIZE (14))
(£% Ul 2UEHY A H)
nrofCandidates SEQUENCE {
(44 @™ 4 poccH FHE F)
aggregationLevell ENUMERATED {n0, nl, n2, n3, n4,
nS, n6, n8},
aggregationLevel2 ENUMERATED {n0, nl, n2, n3, n4,
nS, né, n8},
aggregationLeveld ENUMERATED (n0, nl, n2, n3, n4,
n5, né, n8},
aggregationlLevel8 ENUMERATED {n0, nl, n2, n3, n4,
nS5, n6, n8},
aggregationlLevellé ENUMERATED {(n0, nl, n2, n3,

nd, n5, n6, n8}
Y.

searchSpaceType CHOICE {
(3T eh
-~ Configures this search space as common search space (CSS) and
DCI formats to monitor.
common SEQUENCE {
(F% ¥4 +)
}
ue~Specific SEQUENCE {
(-53 G430
~-- Indicates whether the UE monitors in this USS for DCI
formats 0-0 and 1-0 or for formats 0-1 and 1-1.
formats ENUMERATED {formatsO-0-And-
1-0, formats0-1-And-1-1},

o

}

AR AR 7]xske] VAT dRolA S = 5 7l

SgAlF ES AT 4 ok, B jAe o

AN mEW, 7T g gAF AE 13 27 HE 28 HAATL 4 9ga, SAFE AE 19

A X-RNTIZ 2~39E85 DCI X9 AS 35 gaF7A 2y 3 , BT AE 2
g z

A AR mEW, F% It B 9E-54 g3 v e 4 )9 X8 NET EAT
5 Q). B So] BAE NE#1Y SAE NE#V FE SAFoR AAE 4 9y, A7 AEH3
I G AE#7 Sd-54 gAaFtos 449 5 gl

TE BATNE HAo wgt 54 el (type) o] BTN AERZ BFE v Al E4FN AE EY
HE TUHE E RNTIZF A2 8 F . dF 5o 3% 8437 B, 54, 9 2YUE™ & T+ o
& X 10a¥ #Zo] 72 F Atk
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[0129] [E£ 10al
HHEZE Bl =3 RNTI
Type0d CSS S1B ~AAEE 25t PDCCH A& SI-RNTI

TypeO4 CSS SIBl & C}Z SI AHE(SIBZ )= | SI-RNTI
)3l PDCCH M2

Typel CSS RAR (random access response) A3 =, | RA-RNT1, TC-RNTI
Msg3 MM S AHE, Msed 2FHES

25t PDCCH A&

Type2 CSS #H o3 P-RNTI
Type3 €3S 08 Ao dE d& INT-RNTI,
SFI-RNTI,

TPC-PUSCH-RNTT,
TPC-PUCCH-RNTI,
TPC-SRS—RNTI

PCello] AL, dojg] AHASS 5+ | C-RNTI,

PDCCH & MCS-C-RNTI,
CS-RNTI

[0130]

[0131] A FE AT E ofele] DCI EWF RNTIO] Ze] RUEH 2 & o, ol o od ¥, DI %
A RNTTO] 9] 3] eAlell A= A2 ofytt.

[0132] - DCI format 0_0/1_0 with CRC scrambled by C-RNTI, CS-RNTI, SP-CSI-RNTI, RA-RNTI, TC-RNTI, P-RNTI, SI-
RNTI

[0133] - DCI format 2_0 with CRC scrambled by SFI-RNTI

[0134] - DCI format 2_1 with CRC scrambled by INT-RNTI

[0135] - DCI format 2_2 with CRC scrambled by TPC-PUSCH-RNTI, TPC-PUCCH-RNTI

[0136] - DCI format 2_3 with CRC scrambled by TPC-SRS-RNTI

[0138] -5 Sl = ofgfe] DCI I} RNTIS] Zdto] ZUE Y 2 5 ok, ovt, o= o o9 ¥, DCI
T} RNTIS] 23] 87] el AFHE A e,

[0139] - DCI format 0_0/1_0 with CRC scrambled by C-RNTI, CS-RNTI, TC-RNTI

[0140] - DCI format 1.0/1_1 with CRC scrambled by C-RNTI, CS-RNTI, TC-RNTI

[0142] Aol Qi RTTES oeleh 2o 4ol 2§58 g & o,

[0143] C-RNTI (Cell RNTI): ©@&-57 PDSCH ~A&EF &%

[0144] TC-RNTI (Temporary Cell RNTI): ©-57%4 PDSCH =A&d &%

[0145] CS-RNTI(Configured Scheduling RNTI): #4A o= HAAH @H-54 PDSCH ~AEH §=

[0146] RA-RNTT (Random Access RNTI): @9 o2 kAo 4] PDSCH ~71&% &=

[0147] P-RNTI (Paging RNTI): #|o]%o] &5 = PDSCH ~71&% &5
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[0148] SI-RNTI (System Information RNTI): A]2®l AW 7} A$E = PDSCH =AEH &%
[0149] INT-RNTI (Interruption RNTI): PDSCHOl 3} pucturing 952 <&EF7] 93 &%
[0150] TPC-PUSCH-RNTI (Transmit Power Control for PUSCH RNTI): PUSCHel o3t g =4 w#H XA &%=
[0151] TPC-PUCCH-RNTI (Transmit Power Control for PUCCH RNTI): PUCCHel o3t ¥ =4 w#H XA &&=
[0152] TPC-SRS-RNTI (Transmit Power Control for SRS RNTI): SRSell tigh A= zd w& A &%
[0153] A Al A, e DI 2REL oo [ 1118 7ol Aeojd + Art.
[0154] [ 11]
DCI format Usage
00 Scheduling of PUSCH in one cell
01 Scheduling of PUSCH in one cell
1.0 Scheduling of PDSCH in one cell
11 Scheduling of PDSCH in one cell
20 Notifying a group of UEs of the slot format
Notifying a group of UEs of the PRB(s) and OFDM
21 symbol(s) where UE may assume no transmission is
intended for the UE
22 Transmission of TPC commands for PUCCH and PUSCH
53 Transmission of a group of TPC commands for SRS
- transmissions by one or more UEs
[0155]
[0156] 5614 AN AAAE p, BAFZ AE sl WY A8 LY BT 1] $3443) o] A = Uk,
[0157] (#3824 2]
m&n ; N P ; .
o ot
[0158] o
[0159] - L {4 g2
[0160] - na: Fjg]of(carrier) e
[0161] - Necer s Aol 2 AE p el EAlSHE & CCE A5
[0162] - MR Y
@)
[0163] - MPbsmac a0y g Le] ppocH TR S
— ) - _
[0164] - Menct = O MBpsmar =0 o) Le) PDCCH SR 1El
[0165] -1=0,..., L-1
Vo :(Ap'y,;‘n;;,.fl)mOdD Y, =mp #0 4,=39827 A4,=39829 4,=39839 D=65537
[0166] _ ’ T 7 I T
[0167] — Mervm: gk A1 7}
Y_(p.n¥s0) O ILE EFAIIL7}0] AL SNcFsk 2= o)
[0168] He TE AT A 00 " ot
[0169] VAP e whu-E4 galgire] A9, whre] A9 (C-RNTI EE V1A Fo] vl Al A D)7 At
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[0170]

[0171]

[0172]

[0173]

[0174]

SIS 10-2021-0122417

W, 56l E 5 MY BT AEZ A2 g duHEAY, (3 10]19]

A= 9k, wEkbA, o) AlFol A whdo] BRUE P BT AES Heto D‘EP*‘ 5
I ME#L] X-&F T2 AAEo] da, FAZI AE#T V-EF FV|2 A H

A3 X Y7L gE A, G B4 EFAE BT AE#IY SN0 AERE BT BUHE o &

ShH | NR AlZ=Elo A /313 A HARQ: dlolE A-dSA|Hol 1A A 282 H|-57](asynchronous) HARQ g2
< AYstn k. FEIAE AE Eo] AYstA, 71Xl AEe XU AE vlolgd s T EEE HARQ
NACKS I = wre A9 7|X =& AAE dolee Af AHE =AEH 2ol o8 AFEA 24T & 3

bl

I, o7 #od golge & HHHE 3 F,
ATk, AB=Zd nkelld HAEE PDSCHS] HARQ
2 4 . NR¥} %é’a 5G

s
')
==t
Jloi
ro
-
=
%)
')
:n:
]
olft e
o
my
)
=2
2
N
D)
(o
fr
r>~l
of

ACK/NACK AR ABZH < noj
Fal AzEe] B A7) kikol 1 A
DCIol Est¥o] AFEAY 7] k kol *(H *Lz% S gz dAE 4= g, ol 1 1%—’"« st o]

o k #E Y Az= MdAsta, 7] DCIE &3 54 k @S AXEe A% 7bssith. od, A7) ke o9
o] HARQ-ACK A 8] 58, t}r] @af whto] PDSCHE 4:418FaL Ab7] PDSCHol that HARQ-ACKS A4 2 B st
ATh, 3, G A7) k S AA W] o] A7KE AFAe] A

74 2 as Haske] Al7ke] uwlet AR
o] & gk, T default #S o)&

FO.2 5G 2 AlzHlolA dloly Ado] dFHE A G gl A,
% 5% 5G Al Alz=HoA dlojy Aldo] AFHE AW F9E TS EHelth, @i VAo 2 RE AFE
AZE Ea AAA stk g o] xR (o]t PDCCH) DY (]38} control resource set (CORESET) WA Search

space(SS))olA4 PDCCH(510)& EUEE W] &g ¢ Qlvt. ojuf], s aAolld 49 A7 S (514) 9%
FoTd9(512) AERE FAHM AEA(514) AEE AE W9, FI5-P(512) EE RB B RBO IF
92 dAAE £ o Qdrh. wd, dEo] &% 1(500)9A PDCCH(510)S A& AS-, dEd A7 A&d
PDCCH(510)S T3l d5¥d st Ao FH(DCI, downlink control information)E ¥ 539

P A ARODCHE &3 2, 3P doly Ald T ZEgEA dely Addd digh

58 4 Avk. oA s 37 WIE Holw @] /AFoRRE AFEE YA doly Ad(ols

0
=TS

of oX ¢
N

PDSCH) & Faldflofsls 2 99 (F& PDSCH A5 99) AR, T wido] Ak doly A4 (PUSCH) A
29 93 VAFoRRE I e (Y oo AHuyl xshE 4 gy, wdo] AskE 3 oy A9 (PUSCH)
AES 2AEE B2 A5 odE 5o AWstd t53 2ok A7) DCIE F28 9de, DCIE &3l PUSCHE
FAlslof sk &% QY e o¥A HH(K)E F53taL, PUSCH dE £Xdu2~E dd & 4 i, o9&
Eo] %2 PDCCH(510)E F4l3 &% 9~ i (500)E 7IF2o2, 418 234 AR(KE T3 &% i+K
(505)°1 PUSCHE $Agt== 2AZY werxow wod 4 9l ojw), wu& PDCCH(510)E FA1%
CORESETE 7|Fo2, #48 224 AHAR(NE B3 &3 iHK (505)Ex &% itKolA9] PUSCH A2t A& T
ANzZHe #ad =x g, T3, dke A7) DIl PUSCH 441 &3 (505) 914 2] PUSCH 541 Al7k-F3b4= z}
A g (540)e) B3 ARE FESH £ Qud. o|u], PUSCH 41 F3 A 99 AR (530)E PRB WA PRBY]
O 99 AR A ¢ Yk 3, A7) PUSCH 41 F3k5 A9 99 FHR(530)E 9ol 27| H& HAE T
3 #d e AA we %27 AR I 9E(initial BW, BandWidth) ¥+ %7] A3 gdg= 7E
(initial BWP, BandWidth Part)oll ¥3% &= gojt;, v+l 7] gite] A9 AT E Fa A o o =(BW,
BandWidth) F& A=A h9Z B2 (BWP, BandWidth Part)S A4 W& AL A7) PUSCH $4 F3<= =}
A 99 AR(B30)= A9 2EE FE AAwe JgYa g9 FH(BV, BandWidth) T FFHA g% F&
(BWP, BandWidth Part)el X% ol

PUSCH %41 /\1{} Z}% do AR(G25)= AE WA A IF 99l AR oA, AiAl AR RS e

e ARd ¢ olu, PUSCH F4l A7t Ak 99 AR (525)F PUSCH F41 A2 Az B A&7} PUSCH

o] do] &= PUSCH EE Al Ee AEe 29oR RYE o] shte A= WA gre® DCIel EeE # n

]Uﬂ PUSCH &4 AIZF 2+ 9] G E(525)7F PUSCH &4l A1ZF Al7F B A&7 PUSCHS] Zo] & PUSCH &+
Ee AE A4S fdde 3= IHX] #om DCIol 234 4 vk, @22 A7) OIS T #Hdhd
Al 29l o

AlZk
PUSCH
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[0175]

[0176]

[0177]

[0178]

[0179]

[0180]

[0181]

[0182]

[0183]

[0184]

[0185]

[0186]

[0187]

[0188]

[0189]

[0190]

[0191]

[0192]

SIHSd 10-2021-0122417

olr

[ g,

5Goll A= sFaF 3 d|o|E] 2l d (Physical Downlink Shared Channel; PDSCH) % Aakal 3 do]E]x] 4 (Physical
Uplink Shared Channell PUSCH)®| ™3t Fyp4= Tl Y a3 ARE A= WHoZ Al 714 B, A
a9 EY 0, ALTT B 1, AT EY 28 A dg.

ALEF EHY 0

-RB &9 AKX 7} RBG(Resource Block Group)ol w3k H|EW(Bitmap)d FEHZ 7|XHFo2REH gz Ex=
T Atk o] W, RBGE A%# < VRB(Virtual RB)ES] AIER FA4E + oW, RBGS A7) P= 49 4
Bl (rbg-Size)® A== gy 37 22 ZoEo] e UgFE FGES =7 Fhol 7|wsle] AR E

o]
AN

o

st71el A= 56 FAl A=A diolE Adel v Fuka Z=vldl AL dE el s A

ﬂl ofi
4 & oo

[®& 12]
Bandwidth Part Size Configuration 1 Configuration 2
1-36 2 4
37-72 4 8
73 - 144 8 16
145 - 275 16 16

size

- 2k MoVe el gz sE o) % RBcel 5 (Vo) sls gel | % g,

o Mo [(NBW,, +(Nye mod P))/ P e

. . . . RBGy® =P-N}} modP
the size of the first RBG is 0 Bwp; MOCHE

REG =(V3ih, + Ny, JmodP . (N5, + N3, Jmod P> 0

" the size of last RBG is and P otherwise,

" the size of all other RBGs is P.

- Veeon|E 7)9) lEYe] 7t BESE 2t7ke) RBGel U$® 4 Utk RBGES tlEhEe] A wre Fu
F 9RO Adsel Tkt FrksHE AR A9t Relw 4 g, dESE o Vuose) REGE
o] ohakel, RBGHOOIAE] RBGH#( VRBG —1)o] RBG H]EwWe] MSBO|AHE LSBZ wjw

Dol 54 HE gol 19 A%, A9 HE gol BgEs R 29EAtn v
4 e ghol 09 A%, % HE Fol tlSH: RBGYL HRHA etk B & v

%0
v
mY)
=)
rlo
=
(m

Jn o2

FE VRBEO thek AlFF 91X B ool gk AR VAwomyH W
, | g VRBEO| thete] QlElg®] i H|QlE o] Frixor #HEd
B} 19] sty d== 29 A A A (Resource Indication Value; RIV)S.2 FAIE

on, RIVE VRBE] A% A4 (RBun )3} elzmiom agw RBo] o] ( Les)z 7AE 4 o, wu 7AF

4 H
32 ¥ oft

N e, L -
o, PV a7)e ggEsE Yo RIViE d71 2ol AFeld 4 gl
< if (LRBs*I)SLN?;;P/ZJ

then

RIV = N 3ip (Lpp, = 1)+ RB

"
else

RIV = N3 (N3in — Lpgy, + )+ (N5 —1— RB )
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[0193]
[0194]

[0195]

[0196]

[0197]

[0198]

[0199]

[0200]

[0201]

[0202]

[0203]

[0204]

[0205]

[0206]
[0207]

[0208]

[0209]

ZIHSd 10-2021-0122417

size
LRBs 21 N BWP RB.&‘{ar{

where and shall not exceed
AL 3 Q] 2
- RB 3 FR7F WS dH @ o]~ (interlace) Q1E 2~ MER 7|Xx o2 Ry dd= FxE F v},

- olEg o]~ <lus me{OL. M—1}o mw RB{m,M+m,2M+m,3M+m,...}7 Sa 1A

F 89F ol Aeojd = st

[ 13]
7] M
o] 10
1 5

H H
QEjelol 2 poh el E 2y o Qi kB Mwen €00 -Jop g pp "w o) A ghgel WelE 4 At

el

_ start start
© nEgg = Mnjgg,, + Npyp, + ((m — Ngyp;) mod M )

© Where NEwE is the common resource block where bandwidth part starts relative to common resource
block 0. u is subcairre spacing index

- FabEa 2EAo] 15 kHz(w=0)Yd o, mO+ [/ AYAER QIFH A~ ME digh RB &9 Au7t 7|AFoZE
H dgz2 X4 4 9y, E=3, 2983 d== AY AAIA FF (Resource Indivation Value, RIV)SZ -

=
Ad & oodth A AAA gro] O=RV<=MM+ /2 1=0LL-1o) uf AZ QlEjEe]2 st A&E <l

gajolz 4 L2 g 348 & gov 1 ge o gt

if (L—1)<|[M/2] then
RIV=ML-1)+m,

else
RIV=MWM—-L+1)+M-1-my)

249 A A A} gho] RIVZMM+1)/29) ) 219 A A|2F e A1z el dolx~ elelx noot | gEZ A
3149k ol 7dE 5 sl

[ 14]

RIV — M(M + 1)/2
0

)
~

~|o|a|s]w|n|-
ENIPRYTNYINY BN N POy PO ]

-~

o

N

N

w

o

=

~

)

K

-HkEal kAol 30 kHz(w=1)Y W, RB &g HHI} whde]
owhy dWur FAE F vk, HEWS AV|E Molw HEW 1 HEE Zpzp QlE o]
o}, QlEl o]~ HEWS] &A= Qg o] Qs 05 M-17b4 MSBY-E LSBZ w3 4 9l
2

A ggE Aol a5 s HEY FHz

, 1A @z o] Ar 2 HolE AEHS
A2 98] PCCHE Fall Alo] ARE = &
dlolHE A&ste #4S PDSCHE A&t i 5
WA PDCCHOll gt ) A7 el el b2k, & 62 PDCCHE] W 474 2 A3} (activation) S 918 7S
EAIR EReltt
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[0210]

[0211]
[0212]

[0213]

[0214]
[0215]

[0216]

ZIHSd 10-2021-0122417

921 7+ CORESET = TCI State®] list7F RRC & 9] #eolo] 555 &3] AAEd & v}k (6-00). 7] TCI
state?] listE 7] [& 819 tci-StatesPDCCH-ToAddList /X tci-StatesPDCCH-ToReleaseList & X|A]€
T Y. g2o®, CORESETH=Z AAE A7) TCI state list & 3y7 MAC-CEES H& &43E &= 9
(6-20). (6-50)> PDCCHS] TCI state S35 918 MAC-CE 7% d#E =AIsch. 7] MAC CE We] 7 &
o] o 9 7} o 44 stee g v 2.

- Serving Cell ID (A &I Al & X}): This field indicates the identity of the Serving Cell for which the MAC
CE applies. The length of the field is 5 bits;

- CORESET ID(CORESET Al®X}): This field indicates a Control Resource Set identified with
ControlResourceSetld as specified in TS 38.331 [5], for which the TCI State is being indicated. In case the

value of the field is 0, the field refers to the Control Resource Set configured by confrolResourceSetZero
as specified in TS 38.331 [5]. The length of the field is 4 bits;

- TCI State ID(Transmssion A& X|A| ASHX}): This field indicates the TCI state identified by TCI-
Stateld as specified in TS 38.331 [5] applicable to the Control Resource Set identified by CORESET ID
field. If the field of CORESET ID is set to 0, this field indicates a TCI-Stateld for a TCI state of the first
64 TCl-states configured by tci-States-ToAddModList and tci-States-ToReleaseList in the PDSCH-Config
in the active BWP. If the field of CORESET ID is set to the other value than 0, this field indicates a TCI-
Stateld configured by tci-StatesPDCCH-ToAddList and  tci-StatesPDCCH-ToReleaseList in the
controlResourceSet identified by the indicated CORESET ID. The length of the field is 7 bits.

theo POSCHO] THE Wl A4 wES AW Ech = 7S PDSCH W A4 W B4 (activation) S 9T ¥4
& =A% =delt), PDSCHel whdh TCI state®] listi= RRC & 491 #@olo] £%& & AA"E & Aok (7-
00). Z37] TCI state®] list:= oAt BWP ¥ PDSCH-Config IE W tci-StatesToAddModList 2 /H+ tci-
StatesToReleaseList & AA]9 4 v}, o2 A7) TCI state?] list 5 4H7} MAC-CEES E3 &Alstd
& t} (7 20). 2493}¥= ICI stated] Hul v wido] Hildh= capabilityel weh 2489 & ok, (7-
50)& Rel-15 7]4¥F PDSCHS] TCI state activation/deactivations 9|38 MAC-CE T2¢ d#dE A},

A7) NAC CE ) 7 8o ojnl 8 7k Bee] A4 Abed ghe e gl

- Serving Cell TD (A] &I M Al B X}): This field indicates the identity of the Serving Cell for which the MAC
CE applies. The length of the field is 5 bits;

- BWP ID(Bandwidth Part &| & X}): This field indicates a DL BWP for which the MAC CE applies as the

codepoint of the DCT bandwidth part indicator field as specified in TS 38.212 [9]. The length of the BWP
ID field is 2 bits;

- Ti(TCI &Ef A" X} i): If there is a TCT state with TCI-Stateld i as specified in TS 38.331 [5], this field
indicates the activation/deactivation status of the TCI state with TCI-Stateld i, otherwise MAC entity shall
ignore the Ti field. The Ti field is set to 1 to indicate that the TCI state with TCI-Stateld i shall be
activated and mapped to the codepoint of the DCI Transmission Configuration Indication field, as
specified in TS 38.214 [7]. The Ti field is set to 0 to indicate that the TCI state with TCI-Stateld i shall be
deactivated and is not mapped to the codepoint of the DCT Transmission Configuration Indication field.
The codepoint to which the TCI State is mapped is determined by its ordinal position among all the TCI
States with Ti field set to 1, i.e. the first TCI State with Ti field set to 1 shall be mapped to the codepoint
value 0, second TCT State with Ti field set to 1 shall be mapped to the codepoint value 1 and so on. The
maximum number of activated TCI states is §8;

- R (Y0} H|E): Reserved bit, set to 0.

oS DCI format 1.1 =2 DCI format 1 25 A8k -, DCI W transmission configuration indication
(TC1) =29 AR 7]utsle] A7) MAC-CER SA3lEl TCI state & 3} Wlo g PDSCHE 41k 4 v}
(7-40). 7] TC1 =9 HH o] = A7) DCI A4S & AAw CORESET el AF¢l #lolo] sfelngdl tei-

PresentinDCI Ztoll ola] ZAE . wrd A7) A do)ojo] A tci-PresentinDCIZ} 'enabled' & A=W, o
WO 3hits AR TCI FE& % 3kol3le] DL BWP HE+ 275 % component carriero] EA13lE TCI states<}
DL-RSoll A" o] Weks At 4 glr}.

LTE 2 NRol|A] w2 AR
AxE AT o A
0 =]

capability Hil&

N A= AAg Aol A sd A o Al wire] A8 capability® Hilshs

oA o]& UE capability (Ri)E A A}, 7X5 A7 e oA
3t UE capability enquiry HIAXE HAEs 5= 9l %7] A Aol = 7] X 550] RAT
type H @ capability 84S Eotst 4= Qit}. A7) RAT type ¥ LA o= QA= Fub¢ W= AW X
stel 4= 9lt}d. ®E3F, A7) UE capability enquiry WA A= 3F4¢] RRC #|AJA] containerol Al &<5=2] RAT type
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S 943 4 don, 52 7} RAT type ' 248 X33 IE capability enquiry WIAIAE H5H E3a|A o
ol Al AEE oltl. =, UE capability enquiry’} E<3] w3 =51 @hgbe olo] &&= UE capability
information WA RS FASte] B8] B g & . ZAY olF E4l A|&Elo A= NR, LTE, EN-DCE H|F
g MR-DColl gk &t capability &3S & 5 vk, Fa= 7] UE capability enquiry HIAIA= dwha]o
2 dgo] AdZAE i W o]F, 7)Y Hule FHo] dnkHo|Agt, V| Fo] a3t wf ofH XML 87
8 2= 9}

7] @AM 7| AT o2 HE UE capability Xl 23S W gl JXFOo2RE QHREE RAT type 9
Me Ao wel 9 capabilityE FA Sk, ol #o]l NR Al AElo| A w@do] UE capabilitys T8t HHS

1. wek whgbo] 7| X ZFo 2K E UE capability &8 & LTE 28]31/F& NR Wl=o] th3t g2EE A|Fwow,
ke EN-DC ¢ NR stand alone (SA)oll ™3k band combination (BO)E AT 4 Yo, =, 7]A| =
FreqBandList® £33 WM=5& ulgko = EN-DC ¢} NR SAo| thadt BCo FH fAEZS AT = v}, &3,
M=o M9 = FreqBandlistol] 71 A® AR XS 7FE 4 ).

N)

woE Z]x|=Fo]  “eutra-nr-only” flag®&  “eutra” flagE A|® 3] UE capability B1E 243 724,
%‘3(wpi?ﬁ%Bwliiaufé%ﬂHNR%Bﬁ%ﬂm@:ﬁ89hblﬂﬂ§€:%ﬂ.ﬂiL_%ﬁ%
LTE 71A=r(eNB)©] “eutra” capabilityE L33t A-F-olwt dojd 4= A},

. o]FE wre AU Aol FAE BCY FH 2]AEA fallback BCEE AAE 4= v}, 9d7]A fallback
BCE oW super set BCAlAl HA 3Fte] SCellel dlEsls ME=E AAS ZH$-o sldstH, super set BC7} ©]
1] fallback BCE AME < 37| wjZol Aefo] 7badirt. o drl= MR-DCAAM = 285, = LIE MEEx
AgHrh. o] @A oo HoldE BlE HF “FH BC gAE” ot}

S

Se Ao HF “FTH BC ZAE” oA 24Nk RAT typedl] = BCES Al¥ste] BHud BLES A9
st 5= Qlrh. B dAldE AW 2 wibo] supportedBandCombinationListE TAlS = k. &, @
= U]E] A E rat-Type2] Ao @F A Hu& BC 2 UE capability® 743 &+, (ar > eutra—nr —>
eutra). W A% supportedBandCombinationListol thdt featureSetCombinations -3k, fallback BC
(ALY &2 @A) capability®s X833 =)ol e B 2E7 AlA" FH BC Bl2EoA “FX feature
set combination” ¢ ZEEE FAAE 4 drd. 719l “FH feature set combination” <= NR % EUTRA-NR
BColl th3t feature set combinations =7 ¥3%s}H, UE-NR-Capabilities®} UE-MRDC-Capabilities ZAE|o] <]
feature set combination®.ZHEH A& 4 AT},

5. 3, "ok @4 rat Type©] eutra-nro]il 3S F=thH,  featureSetCombinations& UE-MRDC-
Capabilities ¢} UE-NR-Capabilities o] T 70| Aol HF L= 4= v}, A NRe| feature set-e
UE-NR-Capabilities®w ¥3t€ 4= i},

WG capabilityZ} AL W o]F @S UE capability?’} E38FE UE capability information HAIX|E 7]
R =o] Adgst = Qlh. A= @2 RE A8 E capabilitys 7]HHo 2 o]F s whidol A AHgdk

Azw 2 $544 pelE S 5 Ao,

gk, PDCCHOl AFeol Eve= A& 7] PDCCHZE ~AIESE PDSCHE Al#F Al Alolo] kAol EAHg
threshold w]¥relet¥, T2 PDSCHE —’F’\J;}E Al -oll A 7] PDCCHOl digh t2d S ¢dxmelA] &3 + Urt.
°]i= PDSCH =21& 918, PDCCHE] DCIel~ =R ARE S A XFe uigith. 4] el A 71A
=7 oS PDSCH =418 98 712 9S X]Xéf_’é T 7] ]
2 PDSCHE AFshd, @i A7 AA" 71& He= vuys Fdgint. wvd o
PDCCH Y3y o] Aldel 2=AF¥ PDSCH7F ) g
PDSCH tlZ9& ae & g}, o] uf A&3t thresholdE W capability® H ¥ +E timeDurationForQCL
d < Uk, FE, 7S 712 1 522 PDSCHE S8l A28 TCI state list (7-00) & 3pt o9 TCI
stateZ} QCL-TypeD & = , 5 EEe] FA N HAS Fuete AR ST ¢ lon, o] ujeo 7
W2 PDSCH 44l &% 715 7 #HZ slot9] monitored search spacedl t-&3k= CORESET & 7} w2 1D
t-5-3F= CORESET (of: CORESET #0)o] A E WA 4= A},
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8= A7) PDSCH 7] Wl FZ o) th3lk dA|S =A]g =wolt}, PDCCHE A%+ DCI(8-00) W, PDSCH <=4l
gk TCI F=7F TCL state #n(8-10)8 7HeEl7]l+= 4%, ©HY PDCCHE] FFo] Eube A&7 A7) PDCCH7}
2 A1Z3E PDSCH(8-40)2] A2 A& Alole] 7FAo] timeDurationforQCL (8-20)K.t} #om | PDSCHE 93] RRCZ
AAE TCI state list & 3kt o] TCI state’} QCL-TypeD & X&3thd, A7) PDSCHolE= 718 H(8-

60)°] g8 4 2

o

3, CORESET el 7] zebv|el tci-PresentinDCI7} AW A @ 7S =& DCI format 1_0°.% PDSCH7}
2AE HE A4S, W DO U TCI vt EA814] gor =z PPSCH 418 93 WS DCIZE A A X B3k
th. o] wi, PDCCHO] #&Fe] Eue A&} 7] PDCCH7} 271 &3 PDSCHY] A2 Al 40191 Aol 7]
timeDurationForQCL #k o]’dol¥, & PDSCH 4+41& $1gk W& PDCCH % CORESETel A74/&Adst | Wz}

=
FAdsttha g, J14Ee 3] v shgel Uch% PDSCH 41 We 44T & 9 *Pﬂ PDSCH 441
S 9% 7)1 W H2e . PDSCHO W3k cross—carrier AAo] x| %o Ao 4= 4 9l

o} o2 PDSCHO th3dt cross—carrier 2A1E% AAd] thsle] Aw3lc}t. Cross—carrier 2AEHS 98, RRC
2 AALE A9 ¥ AA geug |, = AW A/ component carrier(CCOOEE A %= ServingCellConfig IE
£ 7= crossCarrierSchedulingConfig 7F AAE 4 9r}t.

CrossCarrierSchedulingConfig ::= SEQUENCE {
schedulingCellInfo CHOICE {
own SEQUENCE {
cif-Presence BOOLEAN
}
other SEQUENCE {

schedulingCelllId ServCellIndex,

cif-InSchedulingCell INTEGER (1..7)

+

54 AuAle & MWAR cross—carrier schedulings 3}zl st A4S, A7 5 ARALS HE 9
& scheduling cell® Ww3lw, A7 crossCarrierSchedulingConfig 3&bwE12] own %k W] cif-Presence <
truez AT 4= t}h. o] W], A7] scheduling cell®] DCI format 0_1 F& 1.1 ol A3k gfglo] Az}
(CIF) H=7} EAE & vk, 7] CIF B=o) 0 o] AANE A9, 7] DCI format & 27|E% PDSCH=

scheduling cell2 A% ®rl. 33 A7) CIF =9 00] opd Fhol AAE A9, A7) DCI format &2 AAEE
PDSCH= scheduling cello] obd thE& MWAZ AFHAc). CIF Z=9 ol g&ste A HIE 93
scheduled cell® ®WH3y, EA  scheduled cell® A7|3 CIF I 79 #wge A

crossCarrierSchedulingConfig &}v]E]e] other #% W cif-InSchedulingCell #tS E3 o|Fo]&d 4 3Ar}t.
Z, 574 scheduled cell®] ServingCellConfig W 7] cif-InSchedulingCell #ko] 2AH ¥ 9, scheduling
cell¢] DCI Wl CIF #F= & A7) cif-InSchedulingCell #ho= 73024 scheduled cellZ PDSCHE A%
shs do A xA e = vk, EA scheduled cellol]l ™3+ scheduling celle syd & o, EA
scheduled celle] thalF scheduling cell® A|A]¥&= scheduled cellel ©3F ServingCellConfig W, A7
crossCarrierSchedulingConfig ¥}2v1E 2] other %t W schedulingCellld #t& scheduling cell®] IDZ A&+
o 7M o]FojA 4= Qt}. E3F, cross—carrier 2AEH AL s, 7] scheduling cell 2] active
BWP ¢} scheduled cell®] active BWP ZrollM =2 FLA3t IDE ZEE search space seto] FAE o7t o).

i
o:

3| | A7) A3k cross—carrier 2AEH S ] DCI format &2 dHubo] cello] WisiA Tt ~AEHd= A
o] 7bsatrt. wEkA, skt o]l cells ZAEE37] AeiA = st o] DCI formato] BE&sHH, o]=
PDCCH o] AAY Aol sk} o)A celld 2AEHsl= Aol o€ & Juk. oo, dte] DCI
format &2 3} o9 cells& 2AIEHs= Wol At a7t vk, & JfAldA = 3] DOIE kvt o]
Fol cells FAEE & o], DCIE Fd3taL, DCIZE=E dd B A ste el s Aw gttt

o R gHE 4] A8 MR AZEE ]
7

Zzom Musiglon}, 7]]/\],/] qqsl_a NR /\]/\Eﬂo}] =etE = zle] ofue} LTE, LTE-A, LTE-A-Pro, 5G e
gl Sl Aol gl o odnh BEE, 2 ORI e g2 WE s ol 8ste] AeE Al
ARl B 7P7E Ve R AnsAet, & JiAe] WiES W el Fabehe /\1”“011*1C Ae hed
Aojnt. wek, Aol felE 98 cellel 7nkste] dmed loju, Ha7le] BIP Wix] MHME G s o
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o3| MAIANA A Al2d® e A9 dse ZATAA 28 A st J3 doly AdSs o] &sho
g 52 dddA EE AFe A "JA oy MY o]&ste VAR oR HdYHE e AY Wl
W, RRC AZ2¥®, & PDCP Al19¥, & NMAC Ao} 24 (MAC control element; MAC CE)E E3 AEdss= A

He 2erh. ek, 47139 A28 e A9 s B4 wESA 3EoR AFEHE A

B, o|& Eo] SIB(system information block)e] ¥E3+=E 4= i},

B ANAE she] D12 240 Alcel NS 2AZEE F Ax AT wdelA AAFo] FFgEa
Wo| AAFeRRY £ Aol Adel ¥ Alo] Aus A4 @ were wy

e el DCIZ H47Me celldlA &g A (T AEFHA, oA 7|9 ALY st az 7Hys)
of Ausht, FIFFa 2AEHAE LA A8d + 9
Eldl= ©@2 capability AHE 7]X] 3o Hal
7Nel cel d

E 58, sl DCIR ES
9 cell& =AEHI}E= F4& oA

3, 9% ARE 58, 2
HE cell AR H cell 2F AR 5& ddolA A4 4 k. ol dial, = 95 Fxshe] Ay
I 2o, 71A =S de] DCI(905) 2 E4=709] cell(902, 903, 904)el PDSCH/PUSCH(906, 907, 908)&
t}. olw DCI(905)% DCI(905)7} A% 5= scheduling cell(902)o]9]dll thE cell(903, 904)wH
w, o] g, T DCI(905)7F dEs A 2 AAFE T2 (903, 904)0] 2AEHEH o=
JolME B4R cellS 2AEH3 7] 93 DCIE FAsH: W &) FAdez A9

ol
o
N
b

< 54 DCI formato 2 EF7M9] cell& 2AEHd= OIS FATS 4 Aok, &2 54 DCI format
A g DCI7E B4 cells 2AEH s DCIY Zi&i aE 4= gl T cell S
Yl DCI formatS Wl Al &eF7] $18f, DCI format2 A A= AA|AE DCI BEo] E3AA &=
o}, o, DCI =9 AA 2 A7|= 55N cell 2AEH AHS 9% 49 Aladgez A Ux A
2 4 . & gE o r JAFE BF9 cellS AAEHEFE DO formatS A A5 %’4’311 &4
RNTIZ CRCE 23 HEY & 4= ot w2 DCIo| DCI formatS A ASH= AAAZE B3] cell S 2AEH
sk 418 DCIE X A8kAY, CRC Hl=9 Al (RC =3 fEZ] 54 RNTIZF o] &d 45, ad DCI7F H570
9 cell° ﬂ]%%‘fﬂqi AT Q. E gE wyeR ) VATE B9 cell& AAShE DIE Y

IS gEd A A4 5 gtk odE 5o, @2 54 CORESET 19
Z:% 7} ]% CORESET 4 9} A% CORESETON A EUYE H3F= PDCCHE 719 cellS

=
e 3 ©
- han | | .
2AEG = Alo] ARE et Add 5 gl

N
X
Hior
flo
s

g,
e

B AA del A= 7=l shte] DCIR H7he] cells A71E™ sk WY} @eo] sid DCI

il
e
)
SE,
%

NAZE A9 AadHor B3 cells ZFOR A3 oA A4t = Q. 7|A=FS Fhte
DCIZ H5719 cellS 2~AERET o, H5719 cello] 4= Jf% ol Al & Q. Oltfﬂ, DCI &
= Yo a2F AARE B9 cell 2AEFH T cell 2E AAS 3l A9 A
E7F AARE (s W) HAY, cell 2w AAATE AE F vk, o, cell LF AAIAF
A= A, AAA HERY 7P 9 (EE H2) 2§ Jdart usgEa o v

Hake) o2 5 et visgd 5 ok ERE, ARA REVE A9 Aladdew A
A ~FE wFE= A ojty, ® & o=z VM ¥ codepointHH 7HE F2(EE
Aex7h vigsa o T2k (e W"Ake) &2 codepointol L e =7 wig &

<‘>_] <

o], IF 927} 40, #1, #2, #30] AAEFW codepoint 00°] group #OFE wid=d 4= v}, =3 7}
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W3 codepoint7t A9 AladEH oz HAAE AHA cell i AUAFE UHjJ T AR 7hEE Aoy, &
e BHOR cell LF AR g2 A9l dAE F= Ak, Cell 215S A= Z=7t 2389 DOIE
FAEE g2 &g DCIVE cell & AAAZF AA|8F= EA7H4 cellE 2A=EH3 AAd 5= g}, o=
Zo], cell 1% #0911 cell#07} cell#lo] A9 Al1dag oz MAE 4 i, 7]A=o] DCIZ cell 18 #0S
AAE, 015 A e cel 1#0%} cel 4104 1R T 4FHa AFo] 2AEY FAvta dadd &
ATt

[ 2]

AT A9 AladEg ez B cellS 2AIEE87] AR [XIZHY] cells @EolAl AT 5 vk, 7]
A A" [XIANY cell T 2AEY 2 55709 cellS DCI W9 HEWo R whitbol| ] AAJE 4= glon,
HER] F7]= A9 Aladegoes HAE cell /M, 5 [XIY9 4 vk, vEWRLS A8 HEZ 7P whe
(= 7P £2) cell 92z mjgHal ta HIES cell 929 QEAE(EE WHAE) o2 fgd

3]

Stk ER, WA MESL g9 ATdPon AAE A0A cell AUARE RPHE A% F5F Aol
-~ 1

2AZHT B9 cellS AAISE HEWNS ¥83 IS 418 g, 9 HEZ (B )22 AA
" celle] =AFHETL FdE = QJrt. dF 5o, @o] F4ls DCIo 2=AZFHT H5719 cellS A Al
3= BIEWO] 11 0 02 A AL, sid BlEwWe wEZL A9 dAHo=z Z+7E cell #0, cell #1, cell #2,
cell #3& 9 4§, ©Ed cell#OJJr cell#le] ~AIE®E dAvta #Gs 4 ok, |, whefF 7R =50] 49

A
o gl
AadgoE AT BEAY cello] BF 2AZYHE A% MEWS Y8 & A

%
e
w

A2 A9l Alagddor B celld FO0 R AAFIY] wike A AAE 4= Q). olu, A= A
6& I% WY cells & 2AEHE st o] cellS DCI We] BlEf oz o7 A& 4= u}, #
ol I/ A9l Aadgor AAH cell 180 E3HE cell MFE 722 249 H]
AAA HEZ}F cell &7 W 7 W2 (s 7Y =2) cell 922 w35 b3 HEE cell 919
LEAT(EE WA o2 wgE 4 9ok, T3, AHA NEVF A9 Aladyoe® HAgH cell 1
ARA cell E~REH wjgHe= AL 7 Aotk 71A=5& cell 15 AA }9Jr Mg 2w delA =7
HE cell& ANSE HERS H% H=2 FA5k] DCIo| EdatA, shte] A== A5t dhde Al
T k. wReE) cell IF AARSY G Im dlelA 2AELEEHE cell & ]/\16}% H|Ejo] 3}1}e]
2 349 o, @t MSB(EE LSB) @S] cell I8 AAAE gulsta, YA HEZL 28 W9 ~7
aG& ¢ Qdrh. A, cell 5 AAAY HEY A= 7]
d = 2 4 9ok Cell Z2HY cell 2F WM 2A=HT

cellS AABH= HEWS X35l DCIE A8 @, dlF cell w0 AAE cellE 5 HEWS HEY}

0!

o, FKO Im O_u _4

o,
o _il Lm
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13
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of O T < ) R (=2
ol M > o

[ 4]

qkek X To] A9 Aladyoer EFI9 cellE 2AEHI = TS A AT A9, 71X T2 DCI
238 CIF Z=2 A8t celld DCI7F AFHE cellS 3 ~2AEHE = drt. sl9 IS FA18 ot
S DCI7} #2215 cell® DCIY CIF7} AA8HE cello] ~AEH AT A3t = 9},

[2A] o 2]

2 A A= shte] DCIZ EH5719 cellé 2AEHET = Y AT Gddo A x| Fo] Y A Ao
AHE FAsa whdo] VA woZRY 1%k Alo] Ade xFE Aol ARE AN 2 ddee dH 2 A
X thal] AwEitt, BHoh FAFoR | V) ] o] shite DCI B9 cellolA] PDSCHE ~AEHE o, B¢
7Ne} cellell PDSCHell tigr W, =, TCI stated At WY FAlg DCIE 7IRte.®2 wbo] TCI states
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1A A9 AladE (B 5o, RROSZE 3l o] 7} celld tish TCI states ZHzF AAE 4 9
A e A9 Alagdgor AR 2z Ao TCI state list & YRZ MAC-CEZ =3 @43 & = ¢

oluf, 7]A=r& MAC-CEEZ @A3}¥+= TCI state liste} dF TCI stateEs DCIZ A AJsH7] 913+ DCIQ
codepointZ A A, 3] codepointoll EHF7M9 cellS wi=gsle] A4 4= Q. o] w), Z+ Ao A9 A
aggog AAE TCI state 5 7FF & TCI state IDE°] 7F¢ 2 codepoint @t wjqo] & &= ). <
o, [E 1519} #o] codepoint$® TCI state ID7F wiH= 4= Qit}.

0

[ 15]
Codepoint (DCI) Cell #0 Cell #1 Ceell #2
000 TCI state#0 TCI state#10 TCI state#0
001 TCI state#1 TCI state#12 TCI state#9
010 TCI state#2 TCI state#15 TCI state#10
011 TCI state#3 TCI state#17 TCI state#11
100 TCI state#4 TCI state#18 TCI state#12
101 TCI state#5 TCI state#19 TCI state#16
110 TCI state#6 TCI state#23 TCI state#20
111 TCI state#7 TCI state#25 TCI state#40

714 o] MAC-CEZ 3lte] codepointell 5712 cellol tigk TCI stated vl Al, 553719 cell& 7|AHC
ERE AL BE cellS oudtAY 3] DCIE B9 cellS 2AEH3 Y] Yo E=2 2434 sy
o] cells 9 % Yt} 7AFOZHY 5N cell& 2AEH 3= IS FAIG TS ~AEY
H ZF cell?] TCI state AEE 315 DCI W TCI F=2] codepointol A & cellol] w=d% TCI stateE 2]v]
oo AEE ¢ vk, whdo] J|AF o B RE FAIG BEN cell s 2AIEH S DCI Yol TCI 2= ol

%] gre Akl M e DOIR AAEHHE S5 cell AR AAE TCI = ZFk(codepoint )2+

l

= 7 A
QL 7H) & AT vk, & E5of, 471 & [15]94 7I1A=e] TCI B= #hs 000272 akaL, cell #07}
cell #1& 2=AEH & 45, HE cell#0F cell #1o] sl 22k TCI state#0, TCI state#l0o] A% QCL
7HdE idte R 7} Aol PDSCHE Y=Y = vk, wkeF 7]x=o] DCI Wlo X|A|sk TCI F& glo] A=
cello] #iE3= TCI state AB7F wjFEo] A e A9, e 7AFozRE )T cellol thsl] MAC-
CEx &4dstd TCI state 192~% 7H¢ W2 Q1922 TCI state A8S 7F3ka PDSCH tlE29 S +aqE +

I U TCI =7} EAsHAI %, PDCCHY]
%o] BuE 423 3 PDCCH7} 2723 PDSCHE] A& Al Alo]e] 1A o] UE capability$} 49 Alad® o
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