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Al2=Elo A wdo] RRC (radio resource control) H|EAl(Inactive) el ATE FAl8k= W
RRC <94 (Connected) “efolA, CG (Configured Grant) 274 AXRE E33}= RRC 1A (Release) WAIAE F=

47] RRC A A Aol 71uksted A7) RRC 42 Aejoll A A7) RRC ¥12A A= =934

AF7] RRC &l Al ®A Ao E3FE A7) 6 A AR 71%38Fe, CG 7]¥+e] PUSCH (physical uplink shared

channel )& %41, 2

AF71 CG 71Wre] PUSCH <Alell th3k HARQ (hybrid automatic repeat request) Sto] &% DCI (downlink
control information)E YZ+ PDCCH (physical downlink control channel EUHH; 2

471 PDCCHO] BU B Aol 7]%8ke] 7] CG 7Ivke] PUSCHOl ik AENS e A of

it

Aok

1) A7 CG 71¥re] PUSCHE AF7] RRC HIEHA AFEjolA] £AEQt= A, 2 ii) A7) G 7]¥e] PUSCH7} 47
B Ea A A" A BREFNAELE SSB (synchronization signal block)E 5 54 SSBeF dAdtt= A
Z235he], 47 @e, A7) RRC WA AEE fXx8, 7] 54 SSBell 7]wkele] 7] PDCCHE ZUYH

A7) @re A7) 54 SSBol| thek MY 544 (channel property)ell 7]¥Fsle] A7) PDCCHE RUE H &=, H .

574 SSBell gk Mg EAe] 47| PDCCHOl gk Ad 543 sdstrtar 7Hgstar, 47l

= A7) G 718Fe] PUSCHOl ## ¥ DL (downlink) F3b A4 AR UL (uplink) 53

71 DL =34 A AR 7] UL T34 A9 ArRe= 42 47] RRC ¥1EA AdElolA A-8= DL BWP
(bandwidth part)ol] thak Ax = UL BWPol] 3t ARE Estsl=, WY
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A1 el 9lolA,
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G
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A 6 ol SlolA,
%47] PDCCHS] RUHE 2 A7) CG-SDTE 913 AAE B4 7oA Fa ==, iy
A7 8
Al 1 ol QlofA,
471 CG 273 AR E UE (user equipment)-dedicated RRC Al1d® ol #&A= =, Wy,
A+ 9
Al 1 el SlolA,
471 B4 SSBi= 371 CG 719ke] PUSCHZF &3+ HARQ T2 A9 7] A3 e A, W,
AT 10
A 1 e 71" e A8 g Z2aRS VS AFEHRE e 5 dE 7ISHA
ATE 1
A FAE 919 Hnte] 2ol §lolA,
BEoES Asts AR %
37 HHEolES AYFo BN THAES SIS Z2AAE Edsta,
27 TrAAMY FES,
RRC (radio resource control) A7 (Connected) “FeiellA, CG (Configured Grant) A7 HHEE EF3}= RRC

Al (Release) WIAIA S F=41;

%871 RRC @Al wA|#]ol] 7]wksto] 7] RRC 172 Zeioll A RRC W& (Inactive) FEl= 2913

271 RRC & Al WA Rl st A7) G A7 AHol 7]%3Fo], CG 7]¥Fe] PUSCH (physical uplink shared

channel) & $21; %

A7) CG 7]¥ke] PUSCH #4loll thdt HARQ (hybrid automatic repeat request) -SH©] Efé} DCI (downlink
control information)E W2+ PDCCH (physical downlink control channel)E& EYEH; %

o>
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473t

rir

F7] PDCCHO] U Bl ZAafell 7]zsko] A7) CG 7I9ke] PUSCHOl et AlEAles sl AAA o

2 _‘1.?:, O]',J_

L

i) 2371 CG 71Nk} PUSCHE 7371 RRC v]&A delollA F25 k= A 2 i) 7] G 71¥ke] PUSCHZ}F 7] F
A EA A2"oA HREJNAELE SSB (synchronization signal block)E F 54 SSBS dA|"Avl:= A
Z1zsto], 7] ZRAA =, 7] RRC H1EA AElE fAS, A7) 574 SSBell 7|dtsto] A7) PDCCHE XU H
Bale, tutol~

A}7] lnfo] 23 ASIC (application specific integrated circuit) H& UXE A& 27 7]7]Ql, tHlo]x
A3 13
Al 11 ol dolA,

AF7] tlulo] 2~ 3GPP(3rd generation partnership project) 7|¥ke] A EAl A]2AH”loA F# 3= UE(user

equipment)l, TlH}oO] 2
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A7 14

T &2 Alz=Eloll A 7R Fo] AT E FAlskE Wl oA,

o] RRC 92 (Connected) FEjoll A, CG (Configured Grant) A& AHHZE ¥3F5F= RRC 34| (Release) HA]
A& F41;

’37] wde] RRC &4 el A, 7] RRC allAl AR g d7] G A dHol| 7x3te], G 7Rk
PUSCH (physical uplink shared channel)Z& <41;

371 CG 719kl PUSCHO st A4S EFAT AR ofFof sk HARQ (hybrid automatic repeat request)
A7 HARQ %] ¥3% DCI (downlink control information)E Y2+ PDCCH (physical downlink control
Kel

1) 71 CG 71¥ke] PUSCHE 7] w@hde] 7] RRC ®I€d AejelA F2l=EAnk= A 2 ii) A7) €6 78k
PUSCH7} ”7] T FAl A 2EoA BREJJAEXE SSB (synchronization signal block)E & 574 SSB9F

AA"TGE Bl 71Z38k, 47] 7IA=S 7] RRC HIEA AHE FA8te 47 ddel 47 54 SSBel 7wk
0]'04 ol PDCCH% A8, W

AT 15

A7 541718 Alostezs, oo RRC (radio resource control

) AZA (Connected) ZFEjolA, CG
(Configured Grant) 274 ARE >335} RRC 3 A (Release) HWAIAE F4l;

AF7] ©rko] RRC B]ZHA] (Inactive) AEfOl A, AF7] RRC Al WAl Ao F3tw A7) G A AHHeol| 7]%35),
CG 7]4¥ke] PUSCH (physical uplink shared channel)Z& <=4l; 7] CG 7]¥ke] PUSCHOl th3k AE5AS EfAE
Z1Q A ofRo]| 3k HARQ (hybrid automatic repeat request) <HS AA; 2L A7) HARQ $¢o] E3% DCI

(downlink control information)Z YZi= PDCCH (physical downlink control channel)E $418le= TZAME
¥ 3slar,

i) A7) CG 7199 PUSCHE= A7) whke]l A7) RRC WA Aeoll A FAEATE 2 2 i) A7) 6 719k
PUSCHZ} A}7] F-4 ZEAl A 2~Ho A EiE?Hi:E + SSB (synchronization signal block)E % &3 SSBe}
AARTE Aol 7|Z38te], 47 ZEAAE 7] RRC 184 FHE fAske 47 @ 7] 54 SSBel 7]
wrate] 7] PDCCHE 4184, 71X =,
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T4 BA AlaEe] Aoy dlolH T3 e tpFd TR Al MH|aE ATy 98 FHHstA doE
I o, ditH oz RAFA A|AEL JFEe AlzE Ad(dHE AF 98] 5)S TR gF AFEAMe
o] A& AYE F Jdv tF A& (multiple access) Al&=Bolth, thF A& A|2HY o E=% (DMA(code

division multiple access) A|Z®l FDMA(frequency division multiple access) A]Z=®l TDMA(time division
multiple access) A]Z=®l, OFDMA(orthogonal frequency division multiple access) A|Z®l, SC-FDMA(single

carrier frequency division multiple access) A|Z~Hl So] it},
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odbgo] o Zwo upE A EA A|xHElo] A @ito] RRC (radio resource control) WA (Inactive) ZHEN
AAl 2% E FAI8E WS, RRC A4 (Connected) “FEfollAl, CG (Configured Grant) A4 HHE XE3}sI=
RRC @Al (Release) WINAIE 415 7] RRC Al w|A|x]el] 7]¥tale] A7) RRC A4 ZdEjelA 7] RRC HEA
FEHE =945 37 A WA H el E3E AV G AA AHO 7]Z3Fe], (G 71¥Fe] PUSCH (physical
uplink shared channel)E& £41; 2 7] CG 7|9ke] PUSCH <Ale]l thgh HARQ (hybrid automatic repeat
request) -=@o] ¥3% DCI (downlink control information)E W23 PDCCH (physical downlink control
channel) & REUHH; 2 47| PDCCHE] EUEE Ao 7|x3te] 7] €6 7I¥ke] PUSCHOl thgh AlF4l& 9
g AR oRE AAsE= AL Fdslar, i) A7) €6 71¥ke] PUSCHE A7) RRC H1EA Abejol A A HATE=
A, 2 i) A7 G 7IEke] PUSCHZF 7] 4 &4l Al&gloA BHIEJNAERE SSB (synchronization
signal block)E & 574 SSBet ddAdthE Adl 7|x38to], 7] @2, 47] RRC H|&A FEHE A8k, 4
7] 578 SSBell 7|wkste] A7) PDOCHE BUEZEE 5= Siv).

E

A7) dme A7) B4 SSBe thdk 2@ 54 (channel property)el] 7]wFsle] A7) PDCCHE =UEHE 4= ).

7] @ A7) 5A SSBol tidt Ald SAdo] /dr] PDCCHOl wigh Ald BT Fdsitta 7FAEsta, 37
PDCCHE EYEHE 4 Q).

A7) RRC A wlA| A= A7) CG 7]1%+e] PUSCHOl ## % DL (downlink) 3 A9 Axe} UL (uplink) 3+

7] DL F3tg A AR} A7) UL 735 Y FRe 242 447 RRC vl dEiddA AM&E DL BWP
(bandwidth part)el] thd Fx 2 UL BWPol| sk AR = ¥ 4 g},

A7) CG 7]¥ke] PUSCHOl thek Swo@» A7) PDCCHE A7 54 SSBol| 7|4¥ksle] mUHHe= AL, A7) o
o] 7] RRC vl&y FHIE FAskE ASolw ad 4 Q.

271 CG 71¥ke] PUSCH 4418 7] RRC H|EHA Aefoll A A L%+ CG-SDT (small data transmission)ol] ¥&=
T Atk
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G (Configured Grant) A HHZ F33dl= RRC 1A (Release) HAIAS $41; A7)
whke] RRC R A LEﬁoﬂ A, 271 RRC & Al mA Aol 23E 7] 6 2 AR 7|Z8ke], G 7]¥-e] PUSCH
(physical uplink shared channel)& 415 7] CG 7]¥ke] PUSCHOl theh A|EA& EAT AR o Fo 3

gk HARQ (hybrid automatic repeat request) &< Z24; 2 /7] HARQ %] >3+¥ DCI (downlink control
information)S W2+ PDCCH (physical downlink control channel)* FAE= AL ¥ 8 = QY. i) A
7] CG 7]1¥+¢] PUSCHE A7) ©+2e] A7) RRC H1EA Aejol A A8 0E A 2 i) A7) €6 718k PUSCH7}
A7) FA B4 A|2EloA BREIfAERE SSB (synchronization signal block)E 5 &% SSBe} AA%TH
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A FA Al=le] deQl 3GPP Alz=Hlel] o] &HE =] AMEE % ol5S o]&F dvhHQl JE HF

= 2= A ZYd(radio frame)o F+ZEE oA ST},
N
=

= 32 &3 AY aEl=(resource grid)E oA g},

L 4e &3 e &9 Ade] misgH s dF =AS.

& 5% PDSCH F74l o] o A& =AY,

L 6 PUSCH 574 A& o d d& =AST

T 79 % 8 717 4-Step RACH Ak 2 2-Step RACH HAHE EAgt}.

T 9% B wgo] ddof w}E RACH®} CG-based SDT UL transmissions =A]3HC,

T 102> & ol o AAde mE (6 PUSCH ¥ SSB % PDCCH 7he] AAE AH3lr] g =roltt
T11 % & 12v 2 el o AAlde] wE gy VAw w25 AWshy] g Edoltt.

K
—
w
=
>
K
—
()]
o
i
e
of,
2
)
oo
N
olr
e
o
>
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= 178 B o] A& 7153k DRX(Discontinuous Reception) E2HS o A|ght},

w2 JAe7] A TAHY U

olale] 7]42 (DMA(code division multiple access), FDMA(frequency division multiple access), TDMA(time
division multiple access), OFDMA(orthogonal {frequency division multiple access), SC-FDMA(single
carrier frequency division multiple access) &3 #2 tffst X4 & Alxwlo] ALEE 4 v, (DMAE
UTRA(Universal Terrestrial Radio Access)t} CDMA2000¥ #& FA 7]%(radio technology)® 3= 4
S TDMAE  GSM(Global System  for  Mobile  communications)/GPRS(General Packet  Radio
Service)/EDGE(Enhanced Data Rates for GSM Evolution)®} #Z2 FA4 7|&= Fd€E 4 th. OFDMAE IEEE
802.11 (Wi-Fi), IEEE 802.16 (WiMAX), IEEE 802-20, E-UTRA(Evolved UTRA) T3} & ¥4 712 7849 &
9Jth. UTRAE  UMTS(Universal Mobile Telecommunications System)®] <@3¥-o]t}. 3GPP(3rd Generation
Partnership Project) LTE(long term evolution)< E-UTRAES A}&3F= E-UMTS(Evolved UMTS)9] ¥Y-o]al LTE-
A(Advanced)®= 3GPP LTES] H3}w wjdo|t}. 3GPP NR(New Radio or New Radio Access Technology)+ 3GPP
LTE/LTE-A®] Z13}¢l H o]t}

ZA 77150 g% & B4 £%S 97514 € wt 71£¢ RAT(Radio Access Technology)ell H]
L Slo ik "eAo] tFEa k. T3, ool v7] 9 AMEES AdEy
= massive MIC(Machine Type Communications)X XAt EAlo]A 11e

U 18] %= (reliability) ¥ A< (latency)ol WS Mu]x~/obd-g ugs B4l

Alz=dl fxpelo] =olxa 9t} o9} o] elBB(enhanced Mobile BroadBand Communication), massive MIC,

URLLC (Ultra-Reliable and Low Latency Communication) %< 23t XAt RATS] Z=¢o] =9=al lon,

E odyol = Holad dld 7]14S NR(New Radio T+ New RAT)o|gta F-Er},
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WS WEeA sh7] flE, 3PP NRS fFE ZlsepAnt B ool 7]sF Apdo]l ol

=

ohet,

B owgst gA WA 7%, g0 Aol R ool 52 AA s BAEe] =23 & Ak,
3GPP_NR

fl

3GPP TS 38.211: Physical channels and modulation

3GPP TS 38.212: Multiplexing and channel coding

3GPP TS 38.213: Physical layer procedures for control
3GPP TS 38.214: Physical layer procedures for data
3GPP TS 38.215: Physical layer measurements

3GPP TS 38.300: NR and NG-RAN Overall Description

3GPP TS 38.304: User Equipment (UE) procedures in idle mode and in RRC inactive state
3GPP TS 38.321: Medium Access Control (MAC) protocol
3GPP TS 38.322: Radio Link Control (RLC) protocol

3GPP TS 38.323: Packet Data Convergence Protocol (PDCP)
3GPP TS 38.331: Radio Resource Control (RRC) protocol
3GPP TS 37.324: Service Data Adaptation Protocol (SDAP)

3GPP TS 37.340: Multi-connectivity; Overall description

3GPP TS 23.287: Application layer support for V2X services; Functional architecture and information

ows
3GPP TS 23.501: System Architecture for the 5G System

3GPP TS 23.502: Procedures for the 5G System

3GPP TS 23.503: Policy and Charging Control Framework for the 5G System; Stage 2

3GPP TS 24.501: Non-Access=Stratum (NAS) protocol for 5G System (5GS); Stage 3

3GPP TS 24.502: Access to the 3GPP 5G Core Network (5GCN) via non-3GPP access networks

3GPP TS 24.526: User Equipment (UE) policies for 5G System (5GS); Stage 3

3.2] ol 01:2]

PDCCH: Physical Downlink Control CHannel
PDSCH: Physical Downlink Shared CHannel
PUSCH: Physical Uplink Shared CHannel
CSI: Channel state information

RRM: Radio resource management

RLM: Radio link monitoring

DCI: Downlink Control Information

CAP: Channel Access Procedure

Ucell: Unlicensed cell

PCell: Primary Cell

AdHE A



[0059]
[0060]
[0061]
[0062]
[0063]
[0064]
[0065]
[0066]
[0067]
[0068]
[0069]
[0070]

[0071]

[0072]
[0073]
[0074]
[0075]
[0076]
[0077]
[0078]
[0079]
[0080]
[0081]

[0082]

[0083]

[0084]

[0085]

[0086]

=

DC

) 10 An

rE

s r>4

SS
Sy
=

SSS0l 10-2616499

PSCell: Primary SCG Cell

TBS: Transport Block Size

SLIV: Starting and Length Indicator Value
BWP: BandWidth Part

CORESET: COntrol REsourse SET

REG: Resource element group

SFI: Slot Format Indicator

COT: Channel occupancy time

SPS: Semi-persistent scheduling

PLMN ID: Public Land Mobile Network identifier
RACH: Random Access Channel

RAR: Random Access Response

i
"

Msg3: C-RNTI MAC CE X+ CCCH SDUE ¥33t= UL-SCHE Ed] Ay WARAZ, dig A4~ dxpo] 2
W UE A4 shash BAH

Serving Cell: A PCell, a PSCell, or an SCell
MO: Mobile Originated

MT: Mobile Terminated

PUR: Preconfigured UL Resource

SRI: SRS Resource Indicator

CRI: CSI-RS Resource Indicator

SSBRI: SSB Resource Indicator

RSRP: Reference Signal Received Power

BD: Blind Detection

RACH: Random Access Channel

PUR SS: PUR Search Space. PUR A% % downlink feedback X (HARQ ¥2+S €3 AKX %), UL grant
[, DL assignment DCI 5& FA1&7] Y8l PR ©+'&¢7]7} monitoringdlts search space.

il % "]i\—E‘ﬂoﬂ/ﬂ g AxaozRE 5138 A (Downlink, DL)E E3) ARE FA8ta, @S 7|2 =+
Z A AUplink, ILE B3 ARE AFs}. 7X 537 ko] $A8E JHe doly # vt A
3E. E§4j olEo] £54l St AR FTH/EEC wE theke Ea Adoe] EA ).

3GPP NR A|=glol] o] &5 = &2 AMEE B o]ES o] &3 Al A5 A e Aystr] 99 =

mlm

12
1T},
o] Ax Aol thA] Aho] AXAY, AjRe] Ao HPdk wrd whA S10190A 7IA =3} 57]E 9

9 %7] A ©A(Initial cell search) YL Fd3G. o5 i GIde VX oZHH
B(Synchronization Signal Block)E A1}, SSBi= PSS(Primary Synchronization Signal), SSS(Secondary
nchronization Signal) ¥ PBCH(Physical Broadcast Channel)Z& 33Fatt}. whg-& pSS/SSSo] 7)ubste] 7] X
I 715 233, A ID(cell identity) 59 AHE 53U, =3k, ke PRCHol| 7]4kste] A W W

[e}

JHE d5g 4 Q). 3, e x7] A g GA oA EFH I FFE 213 (Downlink Reference Signal,

RS)E FAlste] &= AE s AT = At ¥

el A gl Bge ohdlsh ol fokd & Q.
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SE53 10-2616499
- Ist step (PSS ##): SS/PBCH block (SSB) symbol timing acquisition, Cell ID detection within a cell
ID group (3 hypothesis)
- 2nd Step (SSS #&H): Cell ID group detection (336 hypothesis)
- 3rd Step (PBCH DMRS #¥): SSB index and Half frame (HF) index, (Slot and frame boundary detection)

- 4th Step (PBCH ##): Time information (80 ms, System Frame Number (SFN), SSB index, HF), Remaining
Minimum System Information (RMSI) Control resource set (CORESET)/Search space configuration 8=

- 5th Step (PDCCH and PDSCH 3% ): Cell access information % RACH configuration 441

336709 A ID 280l A8k, A ID 2F E=E 3709 A D7} EA%h. & 1008719 A D7} A8, A
o A D7} £33 A ID 1Ed B3 ARE A7 Ao SSSE =3 AT/IE5EH, Ay A ID WY 3367 AS =
A7) A D #3 ARE PSSE B A/gS5Hnt

336709 A ID 280l A8k, A ID 2F E=E 3709 A D7} EA%E. & 1008719 A D7} A8, A
o A D7} £33 A ID 2Fd B3 ARE A7 Ao SSSE =3 AT/IE5EH, Ay A 1D W 336 AE =

A
[e]
A7] A IDe] e ARE PSSE T3 AT/ E

By

v}

SSBE= SSB F+71(periodicity)ell 23 Fr|H oz AFHETt. 7] A @A Alo] UE7} 7F43s= SSB 7] 7=
20msZ AoEt, A HE 5 SSB F7)= UEYA(Y, B 98 {5ms, 10ms, 20ms, 40ms, 80ms, 160ms} &
st AAE 4 Ak, SSB 719 Al e SSB W AE(burst) MEZF FAHETE. SSB HAE AEE 5ms
AlIZE AE-(F, stz-2yeh) 2 FAEY, SSBE SS HAE ME oA Ho LA dEE 5 ). SSBe] Hu)
A% Bl L Rbgate] Fa digd met thed o] Fold 4 Q). due] &% A4 2719 SSBE X
=

ok
o

- For frequency range up to 3 GHz, L = 4
- For frequency range from 3GHz to 6 GHz, L = 8
- For frequency range from 6 GHz to 52.6 GHz, L = 64

SS HZE AE WellA SSB F-1.o] Al 9127} Hkgak Aol whe Jojd 4= glrk. SSB FHO| ARE ¢A=
SSB M2E ME(F, shx-Ze ) WellA AIRE Aol whet 0 ~ L-12 e arh(SSB 1e)2).
=]

Hkgate] Fak Z(span) WellA vkl SSBEo] A&
(unique) e F o= flom, vE SSBES ve &2 AT 4 s 7Hd 5 k.

24 DL 718 &

TAH o, Thae PBCHEY-El A7) PBCHZF 438 Ze|del] e 10 ¥|E SENS 58 4 glt}. vhgo=, t
E stz-2dq AN QRS 58 7 An. ¢dE s, UE7F sh-2Ze e A vEZE 002 g
PBCHE A= Aoz 7] PBCHZE &3 SSB7F =9l ] 3 WA sfz-Zeqle] St fad 5 9o,
| MIEZF 12 A" PBCHE A& 5ol 47 PBCH7E &3 SSB7F Ze9f f = WA sh=

@ g ol wpAEe R e =
o

23k SSBY] SSB Q¥ g &5

ol
[Kl
|
K
=
el
N
>

i)

N
S
Z7] A g8 vk ode oA S102604 22 staFE = Alo] Y (Physical Downlink Control Channel,
PDCCH) % =2 3ldd=a Aol Ad Aol w2 =z
Channel, PDSCH)& Alste] o] FAIXQ1 A28l ARE 5T 5 9lv}.

o]F  wae y|A o] H&S 9msly] el @A S103 A @A S1067 & e <4 314 (Random Access

Procedure) S £33 4 Atk ol fd "2 =2 4o HE Ad(Physical Random Access Channel,

PRACH) & %3 Z|¥E (preamble)S H538131(S103), &2 stFda Ao Ad 9 ol &l =2 ek

3 FH ALS B ZYJE i SH HAAE FAT & A (S104). A 71wk 99 <& (Contention
S

=
based random access)®] ZA-$- F71H4Q1 £ Ao A& Adel A5(S105) ¢ = sHEFA Ao Ad F o]
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[0104]

[0105]

[0106]

[0107]

[0108]

[0109]

[0110]

[0111]

[0112]

[0113]

[0114]

SS50dl 10-2616499

st 29 shEgd A i A A(5106)3 2 FE A H A (Contention Resolution Procedure)& <

et vpel e HAE S dES o]F AnkAQl /e s W dAEA EY FH A Ao
Ad/EE sHE-EAa FF Ad $21(8107) 2 E= f A< (Physical Uplink Shared Channel,
PUSCH) /&2 A% = #lo] 219 (Physical Uplink Control Channel, PUCCH) A<%:(S108)2 <38t <= v}, ¢
o] 7Aoo g HAEsH= Ao] AXE FAHs o] A3 Alo] AB (Uplink Control Information, UCI)Etal ]
A}, UCI+= HARQ ACK/NACK(Hybrid Automatic Repeat and reQuest Acknowledgement/Negative—-ACK),
SR(Scheduling Request), CSI(Channel State Information) = 3X¥3tt}. (CSI= CQI(Channel Quality

Ac)
0%
o%
o ot
o
of

Indicator), PMI(Precoding Matrix Indicator), RI(Rank Indication) T XS, UCle= °”€}@2i PUCCH
£ 3 AFHAN, Alo] Arel EfT do|grt FAlo HEEo]oF & ?‘:—Or PUSCHE &3l dEd + Urt.
wek, UELIS /A A o3 PUSCHE F3) UCI& Hl—rﬂﬂoi AEE 5 Aot
% 25 FA Zgd(radio frame)2] +FE dAgtl. NRollA Ak a 2 13T AE5S Zygoz 4%
o ZF B ZeEde 10mse] AolE 7HAH, T /e bms FZ-Z# 9 (Half-Frame, HF) 0.2 #3eth, 7} g}
e 59 Ins AB T (Subfrane, SHOE BHEL. AnTAYL sht o e EFow Laen,
AMrzH el lf &3 /9= SCS(Subcarrier Spacing)ell ©JEdth. ZF &3%2 (P(cyclic prefix)ol whel 1278
W= 14709 OFDM(Orthogonal Frequency Division Multiplexing) A&& 223bstt}t. H'5(normal) CP7} AME-H
=AY, 7 £F2 14719 OFDM A &S xsheitt. &5 (extended) CP7F AMREE A5, 2 &322 1271¢] OFDM
AES x5k,
F 1S WE (P S A9, Ssol ek 4% @ Awe] A%, Tad W sl A Anmesd ¥ &
Z9 g7 dEA = AE oAAs
F 1
SCS (15*2\1) Nslotsymb Nframc,uSlDt I\Isubframc,uswt
15KHz_(u=0) 14 10 1
30KHz (u=1) 14 20 2
60KHz (u=2) 14 40 4
120Kz (u=3) 14 80 8
240KHz_(u=4) 14 160 16
R -
frame,u
slot »——Eﬂo]:l‘| ]’H %%94 7H—/I:
subframe uSlOt /\11:] Jiﬂo] 1H %%9‘ 7H—/|:
& 2v & CP7F AMEEE A9, SCsell whet &% 8 AEe s, Zdd H &£X9 e Auzgd 2 &
Z9 g7 EEA = AE AAS
x 2
SCS (15*2\1) Nslotsymb Nframc,uSlDt I\Isubframc,uswt
60KHz (u=2) 12 40 4

ZEde FxE el Baeta, TPl MBI F &3 £, AEY £ gdsi wAE 5
A

NR AlzElo e slbe] @i A Bt s H49 AE7to] OFDM 252X (numerology) (o, SCS)7F ol &HAl
AAE 5 9ok, ool weh, U g AER FAE AR ALY, SF, &% E=E TTD (YA, TU(Time
Unit)2 &3)9 (Ao AjZE) -3to]l W3te AEkel AolsiA AAdd 4 Aok, 9714, AES OFDM A& (5



[0115]

[0116]

[0117]

[0118]

[0119]

[0120]

[0121]

[0122]

S5S0ol 10-2616499

& CP-OFDM Al¥), SC-FDMA A& (&%, Discrete Fourier Transform-spread-OFDM, DFT-s-OFDM Al&)$ ¥3&+

g 4 T}

= 32 &% A9 JQE(resource grid) & dAlgtt. £F2 Al QoA H5e] AES EEs). o
Eo], B (PY A% sty &£Fo] 1409 AES 23y, &5 (Po] A5 3t &%) 12719 AES
grelt), el —T—ﬂ-—r Zu|cloA EBe] ButsutE Z3kslt}l, RB(Resource Block)E Fub =l A

F(d, 12)9 d£3 Fukeyz AHoldrt. BWP(Bandwidth Part): Fub ZwHelod Hae] o
PRB(Physical RB)Z Aou™, sl}be] wEEZ X (numerology) (e, SCS, CP ZAo] )l Hh&&E = 2

= Ho N, 571) €] BIPE E3HE 4 Sk, dHolH §41S &43tE BiPE SaliA FREH, *}44
e shuhe] BWPRE 43 @ = ok, A E]=olA ZHzbe] @ 4= A 4 (Resource Element, RE) 2
AEW, el Ha4 AEo] Wagd 5 Q).

& 4= S5 el 22 Adol fEH=

j
ez

- NR A|=Fe A e}

Ll
0
>
s
O

o 3
9, DL & UL dolg, UL Ao g So] % zdd 4 e A7|-9v] 125 E—%Jézi f‘&ﬂr. o2 Eof,
3 Yo He Ne A8 DL Ao Ad (4, PDCCH)% R DL Alo] 99), €% U9

b Ab&¥ aL(o] 3},

ek M7je] AlELS UL Aol Al (o, PUCCH) S AEsh=d 82 = glk(elsl, UL Ao 99)). Ng N 7}
7} 0 o]l Aeltt. DL Aol 9G93 UL Al 0044 Atolell gli= A e (olet, dlolEl 9%)S DL Hlol¥]
(<], PDSCH) AES oH AHEE AV, UL dlolEl(dl, PUSCH) H&E f8l AFeE 5 A}, Pe 7A=7 d
o] F4l REoA il RER HEshe g T 4l BEAA H4 REZ Adtshs A A A7 1S Al
A Al t}.

ST MBI lﬂoﬂ/‘i DLol A ULZ H&E = A5 i

PDCCHE= DCI(Downlink Control Information)E +%ett}. o|& £, PCCCH (5, DCI)& DL-SCH(downlink
shared channel)9 A% 9 2 29 s UL-SCH(uplink shared channel)ol] w3t A4 & AHw
PCH(paging channel)oll tigh #o] 1, DL-SCH A2 Al AH, PDSCH Aol AE=He= dd H& 9%
2 A9 A Aol dAA digk Ad B AW, dF A= Ale] WE, CS(Configured Scheduling)e] €73
/314l 5 Y24, DCIE CRC(cyclic redundancy check)E ¥%F8}™H, CRCi= PDCCHO] AFAF e AHE £
of uwhz} thekslk AW x}(of|, Radio Network Temporary Identifier, RNTI)E mlA7) /A3 WE ), o5 5o,
PDCCH7} 54 @ES 918 Zeol¥, (RCe= 92 2PHAH(e], Cel-RNTI, C-RNTI)= wmk27] €t} PDCCH7F o]+
of T3k Zo]H, CRC= P-RNTI(Paging-RNTI) =& w27 =t}. PDCCH7F A]2=®l A H (4, System Information
Block, SIB)ell #3+ Zo]®  (RC:= SI-RNTI(System Information RNTI)Z w7 Ht}. PDCCH7F #9 A& 9
o] #3sk Ao, (RCi= RA-RNTI(Random Access—RNTI)Z wi7] Ht},

71A] =2 whabol Al CORESET(Control Resource Set) 4 (configuration)S #H4E 4 v}, CORESETE Foi%

FTEERZA (4, SCS, CP 4do] %)= zr= REG(Resource Element Group) AEZ AHol¥t}h. REGE 3] OFDM
A& ste]l (P)RBE Aodrt. shube] 9Es 3 H9 CORESETE AlZE/Fikg Z=dQlolA FHE 4 3

t}. CORESETE Al2=®l AW (o, Master Information Block, MIB) % ¢l AlE (<, Radio Resource Control,
RRC, layer) Al1d#®S& S8 AAHE & A}k, «F Eof, MIBE B3 &% 3% (common) CORESET (e.g.,
CORESET #0)o] o3t 4 AHB7F $A149 4= Q. o5 59, SIBl(system information block 1)& Y=Z2&
PDSCH7} 57 PDCCHOl 9]8f ~7#AE5 a1, CORESET #0%& 57 PDCCHE] H4S 913 A 4 lvd. &3k, CORESET
#N (e.g., N>0O)ol gt 74 AHHi= RRC *]Zé%](e.g., Al F% RRC Al2¥d T G534 RRC A|2YH
)2 B9 $4E k. A dZ, CORESET 74 AXRE UEZE ©E-54 RRC A|2EH2 & £ RRC A
WAIA], RRC A4 (reconfiguration) WAIA W/%E= BIP 74 AR 59 taks Aa1d9gS 3 = 9o
olo] AR eFeErh, FAIA R, CORESET FAE vhs AW /I=y) ¥3h=

4>
2
o

- controlResourceSetId: CORESET2] IDE i}epulict.

- frequencyDomainResources: CORESETS] F3<+ 99 x1UdS yeldtl. HENS E3) AAHH, ZF H|E= RB
I%(= 670 (944%) RB) tf&dtt. o & £, H]E W o] MSB(Most Slgnlflcant Bit)= BWP W] A A RB
I "&gtt. HE glo] 191 H|Eo| g%+ RB 13w©] CORESETS] F3 99 o=z sgHr),

- duration: CORESETY] AJZF 9 =9& vtebvich. CORESETES FAsHE d%5¥ OFDM AE 7i-E vekdt,
duration 1~39] < 71Zt}.

- cce-REG-MappingType: CCE(Control Channel Element)2} REGZFS] wisd E}JS v}ebult). Interleaved BFY T
non-interleaved E}Yjo] X LHT}.
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[0123]

[0124]

[0125]
[0126]

[0127]

[0128]

[0129]

[0130]

[0131]

[0132]
[0133]

[0134]

[0135]

[0136]

[0137]

[0138]

[0139]
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- interleaverSize: S1E]E|H Alo]ZE YERITE,

- pdcch-DMRS-ScramblingID: PDCCH DMRSS] %7]3}el Ab&wE e vebith. pdech-DMRS-ScramblingID7} &
A v A5, AW Ao &8 A D7 AHSET.

- precoderGranularity: T34 Z=H o)A ZElay Y=E e},
- reg-BundleSize: REG WHE Alo|ZE vEWIT}.

- tci-PresentInDCI: TCI(Transmission Configuration Index) B=7} DL-& DCIol E&H =X o] 32 vehd
o}

- tci-StatesPDCCH-ToAddList: PDCCH-7-Ado] AHl® TCI Eje] MEAMEZS yepditt. TCI AEjl= RS AE
(TCI-%+el) el DL RS(E)<F PDCCH DMRS #E 2] QCL(Quasi-Co-Location) #AIE A&l AFEE T

T3, 7| AT whito 7‘” PDCCH SS(Search Space) 742 d5E 4= v}k, PDCCH SS FAL A9 AlF A1EH
(e.g., RRC Al2d®)& &3l dEE 5 Utk & Eof, RRC Al1d® RRC A wiAA], RRC A4
(reconfiguration) WIAIA] H/TE= BWP 4 ARS s AladyS ¥3+d 4 glon o] A EXA
RETh. dE 5o, CORESET T4} PDCCH SS 42 st wWAIA (e.g., ] RRC Al1EH)E T3l $414
FE om, EeE AR U2 vAAES S3 A4 F4E 5 ).

PDCCH SS /42 PDCCH SS A E(set)d] Tl st HRE x3& 4 9dvl. PDCCH SS AEE ©@do] HEUFE
(e.g., EIE HE)E FPs= PICCH FHESY AE(set)Z Aod 4 Qrt. ddoe s} EE 559 SS
setEo] AAHE = v}, Zb SS set™ USS seto] Ay HE CSS setd 4 Urt. olstolAl= H4, PDCCH SS
setS 7FEF3] "SS" T "PDCCH SS"2 % A AT == Qit}.

PDCCH SS ME+= PDCCH FHES _:—'@'?l":]'. PDCCH FX= PDCCH FA1/AES 3 ©@do] EYHH sl
CCE(E)S Yeldth. 974, ZYHY2 PICCH $HRES &891= tJZ4Y (Blind Decoding, BD) 3l AS Xg
3k}l slube] PDCCH (F1H.)E AL(Aggregation Level)ol whe} 1, 2, 4, 8, 16 719 CCEE FAE T}, shvbe] CCE
= 6719 REG= T ® vk, Zhzbe] CORESET 742 shub o] SSoF dvb¥|al(associated with), ZF74e] SS=
shbe] COREST 47 dAteth. shube] SS& shte] SS Aol 7lwkate] Aojwm, §S Ao thg AH/=

=7} 239 5 ok

- searchSpaceld: SS¢] IDZ Yepdit).
- controlResourceSetId: SS¢F 43+% CORESETES U jeldit).

- monitoringSlotPeriodicityAndOffset: PDCCH ®UH™H F7] 3k (&3 ©9) ¥ PDCCH ZYUEYH 7+ o=
A (5% ¢89S vE

- monitoringSymbolsWithinSlot: PDCCH RUEHo] A% £3F Ul PDCCH RUEHHS 93 A wHA OFDM
AE(E)S Yepdth. HENS T3 AAEY, 2 sEE &% U9 ZF OFDM A&l ui-g-gtt}. v Eqe] NSBE
<% U A dAA OFDM A& tf-g-gth. H|E Fe] 1 HIE(E)o] g%+ OFDM AE(E)o] &% A
CORESETS] A WAl A= (E)d s},

- nrofCandidates: AL={1, 2, 4, 8, 16} ¥ PDCCH ¥X¢ 4= (0, 1, 2, 3, 4, 5, 6, 8 & 3} 3H = v
t}.

- searchSpaceType: CSS(Common Search Space) H+= USS(UE-specific search space)E YERNaL, 19 SS EFY
olA AHEEE DCI RS vERdT

o]T VX =L PDCCHE AA Y] wdolAl ALEsla, ©2S PDCCH £A1/7A2S 9] sl o]ale] SSollA
PDCCH £RES RUHY & 4 9r}. PDCCH THES FUEHEL 3ok 3= 73| (occasion) (dl, A7H/F35
A4S PDCCH (EYUEH) 718gtn Ao®uh, &3 el 3k o< PDCCH (RYEH) 7|87 449 &
At}

=]
w
rlo
&%
o,

qE 5AS dAgH.
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[0140]

[0141]

[0142]

[0143]

[0144]

[0145]

[0146]
[0147]

[0148]
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#£ 3
Type Search Space RNTI Use Case
Type0-PDCCH Common SI-RNTI on a primary cell SIB Decoding
TypeOA-PDCCH Common SI-RNTI on a primary cell SIB Decoding
Typel-PDCCH Common RA-RNTI or TC-RNTI on a primary cell Msg2, Msg4 decoding in
RACH
Type2-PDCCH Common P-RNTI on a primary cell Paging Decoding
Type3-PDCCH Common INT-RNTI, SFI-RNTI, TPC-PUSCH-RNTI,
TPC-PUCCH-RNTI, TPC-SRS-RNTI, C-RNTI,
MCS-C-RNTI, or CS-RNTI(s)
UE Specific |C-RNTI, or MCS-C-RNTI, or CS-RNTI(s) User specific PDSCH
decoding
# 4% PDCCHE &3] dEw e DI 2RES oAg).
#% 4
DCI format Usage
0.0 Scheduling of PUSCH in one cell
0_1 Scheduling of PUSCH in one cell
10 Scheduling of PDSCH in one cell
1.1 Scheduling of PDSCH in one cell
2.0 Notifying a group of UEs of the slot format
2.1 Notifying a group of UEs of the PRB(s) and OFDM symbol(s) where UE may
assume no transmission is intended for the UE
2.2 Transmission of TPC commands for PUCCH and PUSCH
2_3 Transmission of a group of TPC commands for SRS transmissions by one or
more UEs

DCI W 0_02 TB-7]%¥ (£ TB-level) PUSCHE =AEH sl7] &) AF&=a, DCI 2% 0_12 TB-7]RF (&

= TB-level) PUSCH =+ (BG(Code Block Group)—7]H} (3= CBG-level) PUSCHE ~A=" 3&l7] Y8 Ate=
= AT}k, DCI ¥ 102 TB-7|¥F (¥ TB-level) PDSCHE =A=H 3}17] $43H AFS-E AL DCI ¥ 1 18 TB-
7]¥k (== TB-level) PDSCH ®=3+= CBG-7 ]%f (= CBG-level) PDSCHE =A=™ 3}7] 98] AFEE 4 AL

grant DCI). DCI ¥" 0.0/0_12 UL grant DCI T+ UL =A% AHZ X]’é}E]_L, DCI 27 1.0/1_12 DL
grant DCI ¥+ DL 2AEH HAREZ XA=E 4 Av}t. DCI ¥4 2 02 54 &% ¥ AX (9, dynamic SFI)
=2 gZoA Adstr] Ye] AAgEa, DCI =W 2.1 3183 AF (pre-Emption) BEE ddolAl HAEslr]
Al AFEEIY. DCI £ 2.0 2/5+= DCI 9 212 o] aFo s Ao dwso A A€E+ PDCCHY
& 3% PDCCH (Group common PDCCH)E Z-3l a9 15 W ©EEdA dEd + drt.

DCI =9 0_03 DCI 2% 1.0 &1 (fallback) DCI XWo2 X F= 3, DCI X9 0_13 DCI ¥W 1.1 =&
oDl Eew AFE 4 vk Eu 00l TS wd A4 BoAgle] DOI Afol=/RE T4l FAaA £
=/8e

A}, whe = pel ¥R w4 wel DCl Abo] FAo] ettt

PDSCH:= st3Fg) =1 ©l|o]E] (4, DL-SCH transport block, DL-SCH TB)E £4s}ar, QPSK(Quadrature Phase Shift
Keying), 16 QAM(Quadrature Amplitude Modulation), 64 QAM, 256 QAM &2 WZ WHol Hg=Ht. TBE <
d3le] Z=H=(codeword)7F A E T, PDSCHE HUl 2719) ZEHEE UE F Ut} I=d= HE 239
#(scrambling) ¥ W= vl (modulation mapping)o] F3qF 1, Z I=YraziEy YAE HE AEEL
olakeo] #olo]Z wjH=E 4= ltl. Z} #o]o]:= DMRS(Demodulation Reference Signal)3} &7 el v
OFDM A& 252 A=, T Qe XEE F3 dsH).

]_

(<0
2 L

iﬂ

PUCCH:= UCI(Uplink Control Information)E YW&t}. UCIE vf&S E3H3T).
- SR(Scheduling Request): UL-SCH A4S L&33l=d Al&%E= AHHo|t),

- HARQ(Hybrid Automatic Repeat reQuest)-ACK(Acknowledgement): PDSCH 4}€] ,
H=)ed gigk Sdelt. st a doly sjFle] dF¥Hor FAHJEA ARE Yeidrh. Y Z=4]
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[0149]

[0150]

[0151]

[0152]

[0153]

[0154]

[0155]

[0156]
[0157]

[0158]

[0159]

[0160]
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gk Sho @ HARQ-ACK 1M EZ} AEH1, F /9 ZEY=d sk S50 2 HARQ-ACK 28| E7} AE=E 4= 9l
o}, HARQ-ACK 92 EXEH ACK(ZFH3], ACK), YAEIHE ACK(NACK), DTX I NACK/DTXE Xg3hc}.
o] 714 | HARQ-ACK-S HARQ ACK/NACK, ACK/NACK3} &-&¥t}.

- (CSI(Channel State Information): 3&}sFg = xjdol thal vj=w Awolt}. MIMO(Multiple Input Multiple
Output)-¥## =9 AW = RI(Rank Indicator) % PMI(Precoding Matrix Indicator)Z& 3¥3}shc}.

£ PUCCH ZRES dAlgkt). PUCCH A& ZAelo] wel Short PUCCH (EZ™ 0, 2) ¥ Long PUCCH (X 1,
3, HE 22 & v

Z5
PUCCH |Length in OFDM| Number of Usage Etc
format PUCCIH bits
symbols N ¢
0 1 -2 <2 HARQ, SR Sequence selection
1 4 - 14 <2 HARQ, [SR] Sequence modulation
2 1-2 >2 HARQ, CSI, [SR] CP-OFDM
3 4 - 14 >2 HARQ, CSI, [SR] DET-s—-OFDM
(no UE multiplexing)
4 4 - 14 >2 HARQ, CSI, [SR] DET-s—-OFDM
(Pre DFT 0OCC)

PUSCH:= Ak = dlo]El (o], UL-SCH transport block, UL-SCH TB) R/ Ak A Aol AH(UCDHE =93t
al, CP-OFDM(Cyclic Prefix - Orthogonal Frequency Division Multiplexing) 3} (waveform) ¥+ DFT-s-
OFDM(Discrete Fourier Transform - spread — Orthogonal Frequency Division Multiplexing) 3ol 7]%3}]
A% E . PUSCHZF DFT-s-OFDM 3}&o) 7)%38le] A$E = 45, d@e M3 Zg]FY (transform precoding) S
2 83l] PUSCHE AE3ict, o 4=, %?} ZymYyo] E7Fs3d ZA$-(d, transform precoding is disabled)
e CP-OFDM 3}3ol 7] %38t PUSCHE A$sta, W3 Zglmdo] 753 A$-(d, transform precoding is
enabled), ©%-2 CP-OFDM 3}3 X+ DFT-s-OFDM 3}3ol| 7]x3}ed PUSCHE #$S 4 vk, PUSCH %2 DCI
W UL ZHE o8 sHoR 2AEE HAY, 49 AS(l, RRC) Al1d® (R/%= Layer 1(L1) A|1E9H
(o], PDCCH))O 7]%38ked WA A (semi-static) & ~AEH = 4= 9vh(configured grant). PUSCH &S =
EE 7 e H-3E5 VRte R Fald ¢ gl

l

5% 5+ PDSC A gl A o E =AM, & 55 ek, Bie &3 oA PDCCHE HEE 4 ATt
o714, PDCCH—c 5}50 3 =AY AHE(Y, DCI £ 1.0, 1_.1)E E3sl, PDCCHE DL assignment-to—
PDSCH offset (KO)®} PDSCH-HARQ-ACK reporting offset (K1)E Yeditt. o= Sof, DCI =% 1.0, 1_1&
=9 ARE 2T 5 9l

= 7T =

[e

- Frequency domain resource assignment: PDSCHol &9 ¥ RB A|EE el

- Time domain resource assignment: KO (¢, €% 2 ZA), &3 #+K0 W] PDSCHY A2+ $x (o, OFDM Al
B ooldl~) g PPSCHE] Zeo] (¢ OFDM 4% 745)E Yehd

- PDSCH-to-HARQ_feedback timing indicator: K1& YERd
- HARQ process number (4H]E): do]€|(¢], PDSCH, TB)ol tat HARQ process ID(Identity)E e}

- PUCCH resource indicator (PRI): PUCCH A1 AME W] E<2] PUCCH AYE FollA UCI Aol Arg=
PUCCH A& A A5

O

o Wl £F #(ntk0)ol A 5-E] PDSCHE 4413 5, &% #nl(where, n+KO
&% (n1+K1)°ﬂ"1 PUCCHE &3 UCIE AEE 4 dut. of7]A, UClE=
st 4= Qu}. &= 5ol A= Hel4t PDSCHol thdh SCSe} PUCCHO] thdk SCS7F &
}go}oﬂo‘%, 2 e ofo AR =tk SCSEe] Jdeldk -9~ PUCCH

15, gde & #nA *?ﬂ% JH
< nl)ellA DSCHA Mol Eupd
PDSCHell  off 3t HARQ ACK Lgs 23
dsta, £F# n F#n+K0 2}
9] SCSE 7|¥toe = K1 X] Al /3A1 =

o<
T
PDSCH7F ) 17} TBE A$slEE FAE 49, HARQ-ACK $H& 1-vER T4 4 ). PDSCH7F ) 270
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[0161]

[0162]

[0163]

[0164]

[0165]

[0166]

[0167]

[0168]

[0169]

[0170]

[0171]

[0172]

[0173]

[0174]

SS50dl 10-2616499

H 7§, HARQ-ACK &9 &
Ha, 3 5Pl 7AH 76]‘?‘ -HER 44E ¢
2~

2 4] PDSCHe thfP HARQ ACK A% A|Ho] &3
#(ntKD = A" 45, £F #tkDolA dE5H= ICl= o] PDSCHOl thdh HARQ-ACK -3-%+& ¥383it}

HARQ-ACK $9& 2 S FYstodor Fe=A = A O H2 T4
(configure)(e.g., RRC/AAAIZE Al2d3)E & ). o o= F3F HEHLS PUCCHE TalA 4415+ HARQ-
= PUSCHE BalA $41%+= HARQ-ACK 5% Ztztel 7 doz A€ 4 glt).

A AM57E 2 AFS (mE 2 o
maxNrofCodellordsScheduledByDCI 7} 2-TBel| 333}
o wojolgel Abgd 5 °l°ﬂ% 1-TB A% 1—5— E:
ol A A gl TAH AT
S A Ao distel g1k W

o

o

(e} O A Al

TEHE FAlgaz e 9w
o 5

=

£
S~
)
é
NE
N
=
>~
=
op
i,

%E}. 7%%49_;, w& Hd—‘é—

Nl dojoj7t ~A= 7
Edo E95 FalA HARQ-ACK
B TB%OH tHf‘& A/N bits2 (bit-wise) logical AND <4F3}o] HARQ-ACK &%

A, @do] 2-TBE 2AlEdst= DCIE FAlstaL, a9 DCIel 7]1%3te] PDSCHE &34 2-TBE 4l
S 43 & A1 TBoll thgh A1 A/N bitel A2 TBol| ik =2 A/N bitE =
/N bitE BT + Avh. AHRH o= xﬂl B} A2 TB7F B5 ACK <1 2% @%
i, ojx slitbe] TBERE= NACK 1749 w2 NACK HIE s 7] 1%011 gt
=

dAY, 2-TB7} 41 7Fs3t2sE T4 (configure)® A ® A AolA AAZ 1-TB 7k 2AlEd A5, dE2 3§
3 1-TBel ik A/N bite} HE gt 1S =84 AND Aitste] & A/N bitE AT 4 A, E?% o2, o
2 &g 1-TBell gk A/N bitE ZtHE 7|A|Zoll WA ).

NA = /G Hol = DL A5S 9sl 542 W& DL HARQ ZEA27F EA43d, H4=9] ¥E HARQ ZEA 2% oA
DL 23_%011 sk A E=E HAZF Pl digk HARQ I =S 7|tel= 59 DL Afo] d&5H oz ey g
o, 77k HARQ ZZA|2~E MAC(Medium Access Control) 7152l HARQ W9} dAzteEdl, Z4zbe] DL HARQ ==

Alz~E B3 U9 MAC PDU(Physical Data Block)e]l <% 3=, w3 Ug] NAC ARQ T =w ) A
HHYA] H A (redundancy version) o 3+ Ae] WE-ES v}, Zhzbe] HARQ = 2= HARQ EEA|X
Dol <]l =Y.

% 62 PUSCH 741 49 o o& EAst. & 6
o714, PDCCHE A&H A 27159 AB (4, DCI £ 0.0, 0_1D=

BE ¥ 4 v

12

w
=}
=
2

o
x

I =

s, 92 &35 #nolld PDCCHE AEE = v

gk, DI EW 0.0, 0_1& the] 3

b

- Frequency domain resource assignment: PUSCHol| %% RB AEZ el

- Time domain resource assignment: &% QXA K2, &3 W9 PUSCHY AlZF x| (4], AlE oldlx) & Zo]

(4 OFDM A& 7M5)S vepd. A2 A&y Aol SLIV(Start and Length Indicator Value)S E3] A A% A
v, 47 AAE S

2
o] F, Tre &% o ~AEY AR wEl &3 #(ntk2)olA PUSCHE A58 4= k. o714, PUSCHE UL-
o

T 78 gl Ay das AxLY dEE oAgitt, FAAoR ® 78 wabe] 4-StepS T IEE AA 7Nk
A A~ HAE A G,

—

WA, el Wy M Teldne ¥g

et mAIA1(Msgl) & PRACHE E38 AFE 4 vk, = 7(a)9

AR & dolg 7 dd dANx ZEgE Al%*—‘é—ﬂ AhE 4 vk, 11 AlE2 Ze] 839% 1.25 25
kHz9] H-u%3} 7FA (subcarrier spacing)oll thsl] H&=w, S AP~ Zo] 139% 15, 30, 60 2 120 kHz9]
Ftdal 7HAe| i) A-8Hrh

g T gE xdlEo] sy i 1 o]/de] RACH OFD E 2 A2 gE o3 ZgF 2= (cyclic prefix)
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[0175]

[0176]

[0177]

[0178]

[0179]

[0180]

[0181]

SS90l 10-2616499

(B/x+= 7= AlZH(guard time))oll 9] Aeoldt}. AL 93k RACH Configurationo] Ae] A|~®l Huo] ¥}
|

=), A x
W Zo #3 AWE L33l RACH Configuration® SSBEF RACH (N 7H-F34) AUE 71e] A ARE £
skttt e AE3 e Mg SSBel AT RACH A|Z-F3 AFdolA Wy s ZggEs
At

RACH A9 A& 93k SSBe] AAIgke] WE I <o) AA=E 4 glon, SSB 7|¥to =
RSRP(reference signal received power)”7} AAIZS 53t SSBE 7|¥Ho = RACH Z Q&9 AE e
Fo] P}, o5 B, d¥d AAFS FF3= SSB(s) T S AHsta, Aei®E SSBell A@E RA
A 7IREe ® RACH ZE]dES AS = AdES & v,

A 7o)l GdERRE Ay dMx TEPES FASHE, ZA TS dYy A~ §H(random access response,
RAR) ol &l@at= wIAIA2(Msg2)E el AFhoh(d, & 7(a)e] 1703 3F=). RARS W=& PDSCHE ~A=%
3} PDCCHE RA-RNTI(random access-radio network temporary identifier)® CRC mt2Z = o] HLHTh. RA-

RNTIZ wp~7)E PDCCHE A& @2 39 PDCCH7E Y2+ DCI7F A& P e+ PDSCHEF-H RARS 413
ATk @I Aol dEg T PE, F, Msglol]l tisk Ay M~ SH FREIF RAR el A=A FIg.
Zblo]l el Nsglell tigh Ag AM~ Hrrt EAeteA] ofFe dd o] dEeh ZajiEe] digh Ay
A2~ ZePg D7} EAS=A A7 o8] dd 4 ). Msglel g $Heo] flow, e dg Ay
(power ramping)& TH3HAA RACH ZUES A9 Sl oA AdFE & Uth. a2 7PF H29
AR &4 9 A9 919 JReHE 7Ivte s ZEgEe] AdEd gk PRACH H& HYS AlLtgitt.

PDSCH “dellA F4%= #Y dAl~ 35 AEE UL 5718E 913 Blold oj=wix (TA) AR, %27] UL 2HE
2 QA (temporary) C-RNTI(cell-RNTD)E X3& 4 At}. TA AH= AdF3 A5 dF golyS Aojste= d
AREETT. gAY AN S FEE VW AgH I IR A ddA UL d5S #Y dAAs HA
Msg3®EA A4 4= duk(e], = 7(a)9 1705 Fx). Msg32 RRC 994 23 2 a2 Adzx2 ¥38 = ).
Msg3ell tigh SHo=A, UEYIE Nsgds HAET F Ao, ol DL Ao AA 4 HAAZ HAF4
g A, & 7(a)9] 1707 FE). MsgdE FAIToZA, T RRC AZH el 1Y 5+ 3l

std, AA-Z 2] (contention—free) WH NA2x= A= ddo] T A 52 7|Xxo2 #M=2H = HA
A AREEAY, 71ATe] HE el o e HE A FPdE F Advk. BA-zE dd 2 %]

= o] ALgE zEE(oldt & WY AAlz ZElgE)o] AT o FRETE. A& WY dAz =
MEo thet FHi= RRC WIAA (A, A= W& )o] = AL PDCCH 2.6 (order)E Fdl ©oA #|&=
F Atk WY dA~ A JRAEE BEE dE A A A ZHPEES VA TAA AEETt. ddo] 7]H]

TOoRRE W A= SHE FAEH dE QA dA= 8 (complete) T,

AC)

x6

RAR UL grant field Number of
bits

Frequency hopping {lag 1
Msg3 PUSCH frequency resource 12
allocation “
Msg3 PUSCH time resource allocation 4
Modulation and coding scheme (MCS) 4
Transmit power control (TPC) for o
Msg3 PUSCH N
CSI request 1

AA =zl WY A2~ HAfe A, RAR UL ZHE o CSI 8% "=& whdo] H|F=7]4 (SI Bi1E 3 PUSCH
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[0182]

[0183]

[0184]

[0185]

[0186]

[0187]

[0188]

[0189]

[0190]

[0191]

SS90l 10-2616499

Agol] A AAA] oJF-E A A|ETF, Msg3 PUSCH HES 913 Fuksy)l 7422 RRC debulEldl] o8 Al
Hup, @Ee FdS Mya AT Aol FUs T wkEyl Adol A PRACH 2 Msg3 PUSCHE AE3stAl 2 A
o|t}. Msg3 PUSCH A4S 93 UL BWPE SIB1(SystemInformationBlockl)ell ]3] =A% t}.

T 8L 2-step RACH ZAE Awslry] 93k oty FAdoz = 8 (a)& A7 P AA(CBRA)E EA
3Fal, (b)E= H]-Z A (contention-free) WNH AN 2 (CFRA)E =A| 3},

T 8l A WAIA] AMSGA) =22 & (preamble) ¥ FHo]Z=(PUSCH Hlo]R=)E ¥gsit). Zg|fEd FHol2=
= M WHdez o3t "o, WAIX BMSGB) & wAIA] Aol thdk SO ZM | contention resolution,

fallback indication(s) % /%* backoff indication® & AE=E <+ v},

Configured Grant (CG)

71% Rel. 16914+ RRC 972 Arejeo] whawks 9aid o7 ALE Ak, A= Aol s BiPol s vt
Ao 12719 &4 6ol A= F At

ZF OGE BFY 10144 EE B 29 4 vk B 1 CGe /ML AL o] A5 SYHor 3
=2 5 odnk. B4 B 2 67 AR89 A9, ZF B 2 69 EA4e DCIE Fd MEdHes 3" ¢ Ay
3ol DCI7E ahtel B9 2 (G2 HEAS % i, B4 By 2 (GBS v =5 Q).

NR-U(i.e., shared spectrum channel access) “FolA<] CG 7|+ 418 fdlA+= (G-UCI (Configured Grant
Uplink Control Information)”} 33 CG PUSCH(i.e., PUSCH scheduled by configured grant)® <Al®th. NR-
U ZelAl CG-UCI®F HARQ-ACKS =& PUCCH zteol thsstrt 7|A=el oa] dA4/8&4E 4 k. G-UCI<t
HARQ-ACKS Y2% PUCCH 7+e] v=3lrt A XAQX] %= AS=24, HARQ-ACKE Y=+ PUCCHZF PUCCH group W

o A CG PUSCH®} FF 3k 7%, CG PUSCH 4lo] A=k},
33, 7]Z Rel. 16914 CG= 9]3+ HARQ E2A|2 754E RRC AAS E8) XAHY, HARQ T2A429 dnyge
CG 718k 5413} Dynamic grant 7]¥F 54l gholl Efrdth. G 71WF &4 & 44 Azb(e.g., 3 HARQ Z=A| 2~

| AAE Eoln]) F @IS J|AFoRRE S AQHE 8AH] UdeA oFE BEYUHHSAL, EolHrt R

o

H CG 7|HE Falo] AEs Ao= Fhggi). whek 7|A] o] G A AdellA] Al Aok B9 7R =2 v
bl S FAEY. CGoll ik A-dE 232 PDCCHE EdA4 A&, CS(configured grant)-RNTIZ
CRC7} ~3WEFHT}E. PDCCH7F Y2+ DCIo] E£&E NDI ZE o] EFEHER ofFo ol dde ¢ QA%

S FyFE 5 9 A, NDI #ke] WAol ¢l A9 g dd DCI7F 2AEsE UL A9S SaM odA
S A= (G-PUSCHO I‘Hf‘f& A-%21S dynamic 2AEH 7|HHDCD) &2 33},

ge digiE s Aol glud Aed Rel. 169 (G A 5 Ho= Ad¥7F T+ (67]4F SDTE 98] AFe=
F= U

Configured Grant Resource & Retransmission Resource for idle/inactive UE

MR RRC_IDLE state ¥ o}uZ} RRC_ INACTIVE state® A|¥3t=dl, W=7} 2F2(infrequent) (periodic
and/or non-periodic) data® HE3pe TS Aty ox 7)Ao o34 RRC_INACTIVE stateo] HFE2EF
AAA1E = 2tk Rel-167FX+= ©]23F RRC_INACTIVE state ©lA1¢] data AFo] XYUHX 7] wjid], vt
UL data(e.g., Mobile Originated) and/or DL data(e.g., Mobile Terminated) A%< $airi= WH=A] RRC
connectiond resume, = RRC_CONNECTED state® FHolafof 3ltl. o]2]3dt data %S $13F connection setup®}
o]% o]ojx|+= RRC_ INACTIVE state®9] 27 34 HEelual st datadl Z7)o] A#flo] W=A] 2 7-HA

7] wjitol Edadk WHARS signaling overhead®] €¥lo] E 4 Aok, ol TAIHLS HFstazr st

=

data®] 717} Far AL WErt ZF& H9(e.g., SDT, small data transmission)ol] £3] AzZteixA = 4= l
o, FAIF SR datad] ZVI7F A AF HETL L2 B9 dE B ok 1 7o 2 A T Hojx ¢
S x3e 4 glom, o] AR e=t).
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[0192]

[0193]

[0194]

[0195]

[0196]

[0197]

[0198]

[0199]

[0200]

S550l 10-2616499

X7

# Smartphone applications:
- Traffic from Instant Messaging(IM) services
- Heart-beat/keep-alive traffic from IM/e-mail clients and other apps
- Push notifications from various applications

# Non-smartphone applications:
- Traffic from wearables (periodic positioning information, etc.)

- Sensors (Industrial Wireless Sensor Networks transmitting temperature, pressure readings
periodically or in an event triggered manner, etc.)

- Smart meters and smart meter networks sending periodic meter readings

3 Rel. 17 NR ZF3oA= (RRC idle/inactive FEfollA) wzo] Configured GrantES E3] SDT (small
data transmission) UL UloJEE HL3tes HHS =9 Fo A}, o]e} Fo] (G-SDI7F A L= 5ol
JojA, 7R =& ko] oWl SSBoll T E CG PUSCHE SDT A3 AIXE & & gl A$7F 9ar, 1 23}
714 =& SDT 41 Aofoll isia] of® SSBell ¥alEl CORESETSR SDT Ajd% A& whdoll A3/ A& ok 3}
A & T ogle AV AT 7 vt olEle EAAES A Qs B Ee tgek dAalEe 3
RACH 7]%F SDT ¥ /%= CG-SDT7} Aletet}.

T 9= B odtge] o AA|de] wE RACH @ /= (G-based SDT UL (re)transmissions EA| T},

(1). RRC_CONNECTED ©+#2 suspensions A A]8l= RRC Release WA|A| S 4=Al&}e] RRC_INACTIVER #3te &=
Qt}. ol¢} & Arstol A, UE-dedicated (RRC) WIA|A7} olefe} 7o) Zolx slibe] SDT Configurationo] th
3 ARE ¥ 4 Ur}. UE-dedicated HIAIAE= AH7] RRC Release WIAIA| o] o] whito] 424138 RRC

Reconfiguration #A]A] =& A}7] RRC Release WA XY 4= T},
A. Aoj&= 39 SDT Search Space

- 7|A & SDTE 938 Aol b Search Space Configurations A&FE 4 Ut}. 718 inactiveol Al A&
sk 4= 9l CSS Type 3 =& Holw o] USSE vt gk & 4= Q). vk whito] UE-dedicated WA A=
=213+ SDT Search Space Configurationo] §1& 7%, @& RRC_INACTIVEC]A] AH Ao Alx~®l AwZHE
CSS type®] SDT Search Space Configuratione E5/A4E 4= Urt.

- o] inactive ZAFEellA SDT RACH =& SDT CGE F33 -, 71X=2 UE-dedicated SDT Search Space

Configurations reconfiguration® 4 ¢t}.
B. SDT ## Configured Grant (CG) configuration

- 7]1A=& RRC release WAIAE E3] SDT #&H (G2 AT 4 A}, 718 Hojx= 3] (G configuration
index S &893}, ZF (G configuration indexol] ™3] X 83} Zo] CG Type 1 ALES AAET 4 U, CG
Type 12 ©@o] RRC ReleaseH|A| RS =413PH vl2 CG7} activation® 4 v}, 3HH | 7]A] =L RRC Release
HAIXE B3l CG Type 28 AHAAT %= Yr}t. o] A, o|F Activation DCIE F218F4d CG7} activation®

AT}, 82 3}l (G configuration index®l &+ CG Type 1 A A4S YepATE (TS 38.331 &),

fel o
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[0201]

[0202]

[0203]

[0204]

[0205]

[0206]

[0207]

[0208]

SSS0dl 10-2616499

# 8

rrc—ConfiguredUpl inkGrant SEQUENCE {

t imeDomainOf fset INTEGER (0..5119),

timeDomainAllocation INTEGER (0..15),

frequencyDomainAllocation BIT STRING (SIZE(18)),

antennaPort INTEGER (0..31),

dmrs-Seqlnitialization INTEGER (0..1)

precodingAndNumberOfLayers INTEGER (0..63),

srs—Resourcelndicator INTEGER (0..15)

mcsAndTBS INTEGER (0..31),

frequencyHoppingOf fset INTEGER (1.. maxNrofPhysicalResourceBlocks-1)

) pathlossReferencelndex INTEGER (0. .maxNrofPUSCH-PathlossReferenceRSs-

D),

[[

pusch-RepTypelndicator-r16 ENUMERATED {pusch-RepTypeA, pusch-RepTypeB}

frequencyHoppingPUSCH-RepTypeB-r16 ENUMERATED {interRepetition, interSlot}

t imeReferenceSFN-r16 ENUMERATED {sfn512}

1]
}

- 38 SDT CG AP Z} (G configuration indexol] WHHAY & 39 (G configuration index?] AHol=
shibe] HARQ Process IDell Reference Signal (RS)o] w82 = vk, dlE 5o, H55¢] (G configurationEo]

Y= A9, A2 2 (G configuration indexEol mWF = A2 thE (G AYELS AZE TE RSEol wF=
? A}, &2 3ol (G configuration index®] A& ThE HARQ Process IDEC] "=+ A2 & (G A

E2 A2 o2 RSEel wisgE 4 9ok, A, 3he] CG configuration index® A2 t& HARQ Process IDE
]ﬂ%ﬂt*ﬁéﬂECGﬂLéﬁkﬁéﬂ%R%?ﬂﬂ”e"ﬂ . 7}, HARQ Process ID = 1ol wjd ==
G A4S ssb-index = 13 2, HARQ process ID = 2] =¥+ (G X}1;é% ssb—index = 33} 4o WFFHE== A
AE % Art. L& HARQ Process ID = 13} 39] SSB index = 1o vj=¥¥ 11, HARQ Process ID 29} 47} SSB

index = 29| WiFEHE=E HAE 4 glv}. o]2]3d HARQ process ID to SSB index: RRC Release WA]A| &L A
& B3 A4gE 5 Qo

2

ﬂ

K
- B ool A dofA 7R 5 shube] @Hs 98l cel W] D SSB(s)®F CG-PUSCHel w8 =& CG-SDTE #1-&
AR 4= dtd. 7}, stationary Y2 Release™ A %] £ RACH 522 EX/UH SSB(s)vh A3
T 184 5A/4% SSB(s)Z SDI7F 7153 4 S (e.g. invalid beam), ©]F AF&3t nie} o] T
RA-SDTE A 3ksle] RACH triggerE & 4= Qlth. 74, w2 %24 9] SSBZ Contention based RACHE trigger
g 4 k. 3, A Fo] o]#d EAIE detectiond FF-, 71X+ DCIEZ Contention free RACHZ
triggerst <= t}. o]uf DCI9] CRCE C-RNTI =& (CS-RNTIZ 2~z 3EE 4= ).

]
e

Jm

o
3
o

C. SDT ## UE specific RNTI

- 7]A] =& RRC_CONNECTEDON Al A}-&3F C-RNTIZS RRC_INACTIVEClA AL ALgs=E X AlstAY, M2 UE
specific RNTI (7}, t& k9] C-RNTDE 3 4 vk, @&e] inactive AHlOlA SDT CGE T3 35,
712 =2 UE specific RNTIS A|AA3 4= Q).

- @& 7]x]=o] C-RNTIE inactiveolA AFE3IEE XA 4 33 C-RNTIZ SDToll A& <= ). oluj
e 7K =ro] A A)EE cell indexell WEiARE S| C-RNTIZ %%‘A 1T, Inactive AEJOlA cell index

o] AL Wy the AL AdEd A, 9> 3d C-RNTIE discard® 4+ Sitt.

- SDT CGo AAES A 7|A e oAl CS-RNTIS 33k 4= rh. SDT & CS-RNTIZF A E 735,
ke 6 Hx AF5 7, G ARE AYS 8] PDCCHE QH%Q%:%Q.%%SPMW%~%ﬂC&WHE
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[0209]

[0210]

[0211]

[0212]
[0213]

[0214]

[0215]

[0216]

[0217]

[0218]

[0219]

[0220]

[0221]

[0222]

[0223]

SS50dl 10-2616499

2< ] O
'T‘}x\l'é‘

CRC7} z2aanE4s

rr

AR A9

il

i)

F& A%k DCI

Ll
i)
4
%0,
v

D. SDT CGZ= 3+ HARQ process <&

o &

71113?—0‘ UE-dedicated MAIA] &2 Alx®l AHE F3| SDT (GE 3 HARQ process 5 AAT
2 o
Ao

A
i%

G e 7] HARQ process 7ol Wl (G A2 HARQ process IDOl wfsg& 4= dt}. (G AL F7]

3 4 vt wEbA 7HE N7J9] HARQ process ID7F AAE S, 7+ CG A F7]vkth HARQ process 1D 3hut
7F dgE g don, v F7lddl= v HARQ process ID7F &= = qlvk. oA 2} €6 A F7]whek NN
°] HARQ process ID% 3tHt7F NH CG A F71E 2 4 W Es a3 4 o,

- 22 uhdo] capability® ZHt]l HARQ process 5 ZIXFA Hud ¢ glow, 7X=xL Hud FrbE
SDT CG A%l th3F HARQ process= &3 4 t}.

E. SDTE #3t Cell Index

71X =& UE-dedicated ®A|A] 22 A~ YR E F3] Ax9 SDT BWP IDE Ao 4 o,
- g2 A7) SDT Configuration BHES Cell Index@ A|A|E Aol et &3}, XA]%E Ao Awt SDT
g 3% 5 9o,
F. SDTE 9%+ UL/DL BWP configuration

712 =& UE-dedicated "IA1A] &2 A|2Hl ARG F3l HES Hojx 3shute] SDT BWP IDE Al3E 4 Utt.
T8 ZF SDT BWPell thdk PRB, SCS 5 A4l A4& Algd 4= 9},
- SDT BWP IDE= #7] cell indexel HEE 4 o, whaba, &S 237] SDT Configuration JRES A AH
(e}

=
Cell index®] SDT BWP IDell #-&< < Slvk. =, BWP ID= Al UL/DL BWPel ARt SDTES & = vt
)

- %2 UE-dedicated HWIAIAE W9 SDT BWP ID7} AAEHA &= A9, @2 inactive Aol A Al=® A

HBE $A8ke] SDT BWP IDE AT = duh. oju] 7] cell index?] Aol Al~®l HJHZ SDTE A YU3HS A|A
lar, A"l ArrE "ol SPT BWP IDS AR A e 245, &2 initial BWPE Z3] SITE 33 & 3l

*

(2). RRC ReleaseE FAIgH ©hkd RRC_INACTIVERE=E E07FHA cell selection 22 cell reselections
3t = drh. oju] W& RRC Release?] 47| SDT Configuration BE7} A YH+e= AL $AHog MAudd
T Utk 7+E, A7) cell index7t AN = Ao Foo] HAE97E 7PE 2 Ao® HASEL, cell index
7b AA e Ao F-ol offset®g F7iste] dd Mol Ao HeUlgd F JAEF T 5 vk, ol
offset 4k RRC Release 5 UE-dedicated WIAA & &3l 7|A]=o] AAT = U},

A. RRC Release®] 4}7] SDT Configuration BHX7} A¥U=H+E cell indexe] Aol A&z g,
threshold ©]<¢l A% SDIES ¢33k TAT(Time Alignment Timer)E (AHAZFE = i}, dHg|= SDT
Configuration BH7} AYEA &= A (7}F cell indexZ AAHA &= A)S A 7

e

-
indexe] Ae] 3&o] threshold ©|3}¢1 ¢ SDTZ 93 TAT(Time Alignment Timer)E F93tAY () A =3}
A ke

- =L cell

(3). Imactive @&e, dE 59 g % 99 XUE T Holk FUE WEHI 49 SITE Y3 RACHE
triggerdt 3 SDT (G %S 433 4= Qo o]d dAHA =t}

SDTE $13F Configured Grant (CG)7} SHH A e 74

SDTE 93t Configured Grant (CG)7} Rel ease/deact1vat10n/suspen31on51 a5
TATZF wrs s AY, Al2E Aol gAY, runningstal AR &S 4

SDT CGoll i3 == 2 SDT =& dellA] dlele7F dAgh 45

- A" Ale] FHo] 7]x]=o] AAg threshold o]}l 74

SDT CGell wis8 ¥)+= SSB A %ko] threshold ©|3Fel 4-5-

- et I S5 oo R wmE AP

7k, @ SDTE 1% G AFol ek AR E RRC Release HMAAE F41& A9t (2/435%) G #Fol

_21_



[0224]
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[0226]

[0227]

[0228]

[0229]

[0230]

SSS0ol 10-2616499

vg == SSBe] F# o] threshold ©l8kel A9, @2 SDT ## RACHE triggerd3tAY, E &
G AP Mag 4= gy, v = g2 (24349) (6

e S G AYS ol835te] SDT UL dHelHE AET 4 vk, v = o& (Z43hd) G #dol

SSBe] FA o] threshold ©]3fto]al, Tigol Al HAZE7 the (B43std) 6 Aol gl& A, ©ES RACH
trigger® & Uth. =2 (FA3tH) G Aol g S F4o] threshold ©]%4<l A9-et%, TATZ} vk
¥ A9, @& RACHS trigger & 4 U},

o e

RACH7} trigger®|™, ©&& SDT Configuration Ko 2x3hd shvhe]l SDT BWPE A3t s|d UL BWPE
activationdle] RACH preambleS H53 4 v},

kel SDT CG7} Release/deactivation/suspension® o] lar, SDT UL dlolej7} #As A9, ©#& RACHES
triggerst 4= o}k, 714, SDT #= (G configuration index”} CG Type 1 Aol wisd® AH$-, ©@2e RRC
release WMAIAZ F=A181HA vlZ &9 (G configuration index®] (G A& &AJ3}st

st dEfell A w6 ALE o835t (AAEA]) SDT UL dHolHE dEd 5 9l
inactive EZo|A TATZ7} wHaE A%, =& 7] cell index?7} AAISH MR AL W Q22 AR o]lgd H
-, & o]Ho 71&3 F7d uwel (SDT ##) RACHE triggerdt A9, ©2& a9 (G configuration=
releasedtA Y deactivationdtAY suspension® = tl. 7}8E UHbd o2 (G Type 12 H|EAstE = g7l
ke Fl OG configuration® suspensiondt 4= v}, ¥+ SDT CG7F CG Type 291 Z-5-gtH, @22 CG Type
25 release/deactivation® 4 AU}. Release/deactivation/suspension® SDT (G configuration®] (G A2
Aoj= gAA o= SPT UL dlolH ol o]&d < fith. weba, olejgh AejellA SDT UL dlolg 7t IAetd
Ghe RACHZ triggerd <= Uvt.

o8
e

. SFA Rk

9kl SDT RACH configurationtloll SDT CGE $1§ UE-dedicated preamble”} 2331, S| preambleo] u)jF %
= Az A A (e.g., SSB/CSI-RS =AHZA3)7} threshold o]l 9, w2 SDT RACH configuration
23" RACH 713](RO)IA 3l UE-dedicated preamble® 43} contention-free RACHE A2t 4=
2T}, contention free RACHE triggerdr -, @2 UE-dedicated preambleE %3}, SDT SS= PDCCHE
EUE e, SDT SS& &3 C-RNTI® (RC7F 23 RBEF = MSG2 DCIE A% 4 9lvk. C-RNTIE el
connected modeo|A] AF&38F C-RNTI©] A1} RRC Release WAIAZ 42418k C-RNTIY 4 dth. 7] MSGZ2 DCI+=
SDT PUSCH AH1e &3bAY, SDT CG configuration indexol th3k CG Type 2 activation &2 CG Type 1

resumes A|AE = T},

2

3}A| 9k, UE-dedicated preamblee] ®ls¥ &= 21&9 54 Ay (e.g., SSB/CSI-RS F4Z3})7} threshold ©]3}
o]ar, SDT RACH configurationtloll SDT CG dedicated preamble’} EgFE|o] Ithd, SDT RACH configuration®ll
23t" RONIA SDT CG dedicated preambleE A& Contention based RACHE && 4= At}. oju] SDT CG
dedicated preambleo] "HE & A& 54 A (e.g., SSB/CSI-RS SHZ3})7} threshold o421 A5, 3l

J SDT dedicated preambleE A e83}o] RACH preambles H&3 4= v}, 3714, SDT (G dedicated preamble
2 AHolx sk}l SDT (G configuration index©l] ™38 %= preambleo] At &= SDT CGoll wiH 5+ preambled
T Ao,

w2l SPT (G dedicated preambleo] WiH ¥ = 2159 A A3} (e.g., SSB/CSI-RS A A¥)7} threshold ©]AF
ol A97F 9ok, &8 SDT RACH configurationtoll SDT CG dedicated preamble’} {IThH, @& 1 9o o
Uk preambles A E®slo] RACHE 3T 4= dth. YWk preamble® PRACH A$E st A, &2 3 7+
7] RRC connection establishmentZ triggerdlal, RRC connection establishmentE 9%+ RACH preamble<
AEed 4 Q).

;i—i;

< dut preamble® PRACH AFHE sk A5, 71A=9 AAldd we} SDT (GE 8T 4 Art. oju] RACHY]
MSG2 =& MSG4 =& MSGBE %3l RRC Release WA X2 S=A13F CG configuration index”} AAE 4 S},

=

ghH SDTE ¢k Configured Grant (CG)7F &=l QliL, SDTE 918 Configured Grant (CG)7F €733t/ resume
Ho] ¢lom | TATZ} runninge]al, SDT CGoll wis3 9= SDT =] golA dHlolg 7t @Asigon, ddo] AA F
OJAY AH&ola, MW Ao F7 =2 ST (GOl mid == SSB F-o] 7|A|7ro] A A& threshold o] 7 5-,
RACHZlo] &3t SDT CG A& &3 SDT UL dlelHE AFE 4 vk, o]F SDT SSE EUYEH3se] ST 69
AHE AYS ddats DS 4384 SDT €69 deactivation/release/suspensions A A3h= DCIS 41

@ % gk,

_22_



[0231]

[0232]

[0233]

[0234]

[0235]

[0236]

[0237]

[0238]

[0239]

[0240]
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(4). 4 step RACHY! 79, @2 RACH preamble %% RA-RNTI =& C-RNTIZ CRC7} 23 #EHEH= DCI=
BUEPEE 5 ek, ofwl SDT ¥l RACHS] RA-RNTIE F RA-RNTI® b2 gro= AA" & vk, 2 A=
ok o159 RNTIZ MSG2 DCIE BEUYE RS 4= vk, o|wf MSG2 DCI+= SDT CGE activationdhAu resumedt
oJtk. 7}, SDT CG configuration index”} MSG2 DCIe| E3THeH AL, @& s SDT CGE (CG Type 2)
activationdAt (CG Type 1) resume & = AT},

o

ge =218 MSG2 DCIE E3l MSG2 PDSCH A4S 418 4= olw] MSG2 PDSCHE] MAC PDU+ wdo] H%
3+ RACH preambleol th3+ RAPIDE sub—headeroﬂ .—%_L% = 9dtt. ?ﬂ' sub=headerol] "}3 %+ RAR MAC CEE= X
stal 4= v}, RAR MAC CE:= SDT UL Hlo]E % ¢ 3k MSG3 PUSCH UL grant @} Temporary C-RNTI, PUCCH =}¢d

o

ggsl 4= Q). & EA SPT (G conflguratlon indexE ¥3%Fsle] SDT CGE (CG Type 2) activationd}A
U (CG Type 1) resume & 4= Uk, =2 MSG3 UCI AFS AAE F% Ut

(5). CG activation/resume®] $1i= 4 step RACH! 749, ©he MSG3 PUSCHE E3l fist TB (5, MAC PDD)E
A% 4= 9rl. vk MSG2 DCI =& MSG2 RAR MAC CE7} SDT BWP IDE A AlgE 49, ©@b& X AlE SDT BWPE
@Asksta, 2Ashe SOT BiP= NSG3E dEd olwl initial BIPE vl@dstd & ok, s, A

BN
AlEl SDT BWP7} €1& 7%-, initial BWPZ NSG3 & ﬁ%% T A

2 step RACHS! 7% MAGA PUSCHE &3 first TBE A% 4= v}, v+ SDT Configuration X SDT BWP
ID7F E3tE o] ) , ©Ee xAl¥ SDT BWPES &4 3}slar, SDT BWPE MSGAES A4 4= ). o]u initial
BWPZ v]3 @5}5 T ]D}. AR X A]" SDT BWP7F 91 79, initial BWPE MSGA & A%Es 4= At}

olmj first TBE ©% IDZ ¥3+8 CCCHWAIA$F SDT BSR MAC CEE ¥3Hst 4= qtt. ojw ©d [DE whido]
RRC_CONNECTEDR. = o] ] A}-&3F C-RNTI, &-& whiro] RRC Release™ Al A& =418k C-RNTIo|th. 3+, first TB
2] sub-header®] LCID Z=7} {CCCH + SDT} =& SDTE AAE 4 A}, 714, LCIDE EA codepoint 7} {CCCH
+ SDT} &2 SDTE AA& 4= 9r}. SDT BSR MAC CEX= SDT =g]x1de] L2 buffero] U HlolE] Alo]=E AA]
& 4 ot

2
3, 71X =9 SDT Configuration HHE =& MSG2 DCI =& RAR MAC CEQ] A Aol whg}, d ‘:‘L% PUCCH A1)
UCI =2 MSG3 PUSCHS] UCI =-2 MSGA PUSCHE] UCIE A%E 4 A}, @22 UCI bitES E3l CG activation
3_.2% CG resumes &A% 4= A}, =3 UCI bitES oH SDT UL d"lo]Elel] 2= CG configuration index 3_.28

T =g A4 IDE AAS = Ar}. =& UCI bitEe] SDT UL HloE]9] traffic patterng ¥dl=E
7}%‘ UCI bit = 0007} 001¢] M= th& UL Holg F7] 52 dlo]g] Alo]= £& QSE 4#E + . 1~
d 71X =& whko] SDT UL d®lo]El7} traffic pattern &8 =@ Ao 2= CG configuration indexE A ¥
k. &#A, A7) UCT thalel MSG3 MAC CE &2 MSG3 RRC WIA|AZE &3] A7] CG configuration index
SDT =glAg ID £& SDT UL dlo]E 9] traffic pattern =2 Ho]g 7], H9JE] Alo]=, QoS 5 &

F 9.

(6). MSG3/AS A% = e DCI Format 0_0C2 AEEE DCIE HARQ AAE ALY =& MSG3Lt MSGAY]
ACK/NACKS =41 4= Q). o]u] DCI9) CRCE Temporary C-RNTIZ A3 #EH=E 4= 9]

Ttk et of
N o N

I, NSG3/AE AEs ¥ @& DCI Format 1_.02% 4%+ DCIZ Contention Resolution MAC CE £&
MSGBE <418t 4= 2dt}. Contention Resolution MAC CEES 2A=#H3F= DCIY CRCE MSG29] Temporary C-
RNTI® 235" ¥, MSGBE ZAE"sk= DCIC CRCE  MSGB-RNTIZ =3 #E"HE & A, =2
Contention Resolution MAC CEE 2A1E# 3} DCIY CRCE o] RRC_CONNECTEDE =0 A AR-&3F C-RNTIZ 2
AHPEGH ALY @do] RRC Release| A A2 =418 C-RNTI2 ~THEHE 5 ST},

A+7]1 DCI Format 0_0 =& DCI Format 1.0°] th3dt DCI¥ F7}= SDT CG configuration indexol] th3+r CG
activation &2 (G resumes XA 4= Q. o] Z§-, TS RACH o]% sl CG7} activation = resume
He ez #dd 4§ drk. @A DCIZF F7FRE (G activation €2 (G resumes A A|EHA] Ferhd
Contention resolution®] A&l RACH HAHS AFHoz Fwsa, SDT BWPE H|EAstely, SDT LSS
A 4= 9}, o]F initial BWPE =9 A&} initial BWP—g gA35te 4= ).

A+71 DCI Format 0_0 =& DCI Format 1_0°] w3t DCI+ F7}= SDT BWP IDE QA 2= k. 7E . ST
Configuration AXHo| & SDT BWP IDZF sh}E A 4 ). a9 DCIS 418 wge A7) SDT BWPE
ggdstste] SDT (G UL A5 942 5 At
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3 A7) DCI Format 0_OthAl 0_1, DCI Format 1_0thAl 1_1o] AMgE Fx i, SDTE $3F =L DCI
formato] A" FX% Qit}..

(7). 271 DCIZ B3 53 (G configuration indexol ™3+ (G activation &2 (G resumeS A3}, MSG4
%2 MSGBE <=A13}e] RACH contention resolutiono] ® 7%, @& X AJE (G configuration indexoll t]df
(G activation & (G resuned A& 5 b, o|F ke Fr|Foz WA= (G PUSCHARYS] whet SDT
UL dolHE A 4= Ao}, wd2 A7) G Aol w8 5= HARQ Process ID9] HARQ processE E3 ZHol:
shuhe] ST TBE A5 4 9l ol Hoj&x 3}r}e] SDT TBE= A7 G Aol w8 = += SDT =glx1g9 dlo]
B9} zero = Holx dle] MAC CEE TA= 2= glt}.

_4

(8). CG-SDT(e.g., SDT CG)e] 79, RRC release WA|A} A28l AHE =] B4 (G configurationso]
ol AlE 4 9)\‘:} CG configuration @ CG PUSCH A& BSoll &3] SSB(E) AES} AdE 4 ). G-
SDT #& SSBESol thate] (G 2l a7t vk A EE A &S 4 9tk (G configurationd] thate], sh} mi=
T o] (G F7)Eel EgH b2 (G PUSCH occasionso] dhife] HEAle] &3 Ao]dk SSBEol W ¥ At
EE el quAle %3 Fd SSB(s)o] WHE 4= A}, CG configuration? A5, skt o] G F714
el o5 (G PUSCH - 3o MBEAES tE SSB & 3 MBEAES FU3 SSBol| wid= 4= U}, &}
U = 5 ol (G F71E9 43 tha=o] (G PUSCHE ] CG configuration® shube] A BAlC] 43+ Alo| gt
SSBEC WEE= A4S, @2 VATl o3 AAE AAA o] Hojx shife] SSBE M™sEtaL, MEE A
%= 3huhe] SSBell < ]?l CG PUSCH occasionE ZgollA vt 5 TBe wHE-& Fa3 4= i}, shy e & ol
o] CG F71E°l £ v (G PUSCHE®] CG configuration®] 3puhe] A EAlC] gk %%1 SSBell -3 ==
< B SSBe} #HEE AFoldk CG PUSCH occasions Aolld A TBo| k2
9] CG PUSCH occationEs A8ty TBE $41d 4 dvi(e] w, TB= W
[e3}

AT TR obelsh e Aol AT & Atk

dE 5o}, Ao]3k (G configurationsE2 0|3k subsets of SSBs¥} thg-3} o] A

it
4
32,
i

- CG#A: SSB#1, SSB#2, SSB#3, SSB#4
- CG#B: SSB#5, SSB#6, SSB#7, SSB#8

Example 1) Any CG resource of CG#A can be used for SSB#1 to SSB#4

A FA RIS o] &3 4 gk, oY), Z]A=S CG#AS tiEk SSB#1, SSB#2, SSB#3 and SSB#4E

- T2 any (G PUSCH occasion®] thalA any SSBE Heidr 4= glt}.

- b HelE SSBo| tiElAl CG-RNTI 7|Hte® DCIE FEUHHT 4 rti(e.g., CG-RNTIZ CRC7} == AE5H
PDCCHE &%k DCI <#41)

x

Example 2) CG#AS] “3o]3F CG_PUSCH occasions®] 22 3}}e] SSB subset (i.e. SSB#1 to SSB#4)2] Aoldh
SSBs<o}

- g e My SSBE 7|yko 2 skibe] CG PUSCH occasions A& 4= glt}. oA, best SSB7} A& &
ATH.

- AFo]3k CG PUSCH occasionE°] U3 (G F7] X B4 (G 7|59 24 TDM % /%= FoME 4 ).
-d8 5

#CGHAS] 749 100ms CG F=7]vhe} CG PO#1S SSB#1 2 SSB#20l viH
#CGHAS 7% 100ms CG F7]mhtt CG PO#2S SSB#3 @ SSB#dol wh3

# > SSB#i ¥ OG PUSCH o] % T3+ &<k SSB#i ¥ CG-RNTI DCIE EYEIRHE 4= Urt.

Example 3) CG PUSCH repetition with different beams

o2 Adolgk HlES 7INko & (G PUSCH repetitions 8 5 2
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[0274]
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i) Example 3-1: CG PUSCH occasion 2} SSB 7+2] wisgo] 7]wtal Wl ~¢]3

oHd

CG PUSCH occasion ¢} SSB zFe] W& 7|X|=to] 2Js] A" £ Aed, d5 S|, repetition=2%
7Fdsh4,

- CA#ACl dhsbe], ©He transmits PUSCH on SSB#13+& (G PO#1 ol PUSCHE <Alshar, SSB#3 & CG
PO#2 Ztell A PUSCHZ100ms ol E$A1e 4= 2

- 3-1A: ke m) SSB#i (i =1, 3) #¥ CG PUSCH o]% 37t E<rell SSB#i &= CG-RNTI DCIE HEYE T

PN
T A

- 3-1B: w2 SSB#3 ¥H¥ whA®} (G PUSCH ®b o] F +-%b &<k SSB#1 ¥%d CG-RNTI DCI B! SSB#3 +H+(CG-
RNTI DCIE ®YEE 5 9t

l

BSE 3dlihe] SSB @ CG-RNTI DCIE WHE3H 4= 9lth(i.e. one of SSB#1 and SSB#3).

ii) Example 3-2: A% <A 7]9te] W1 =93

W 298 eAs ZIA T o dA-E e, o & E°] repetition =4E 7Hg3sHd

- CG#Aoll diaho], e SSB#1, SSB#2, SSB#3 % SSB#4 A= (G PUSCHES $41E8 4= 2l

- 3-1A: o2 SSB#i (i =1, 2, 3, 4) & W CG PUSCH o] § FZFllA] SSB#i ¥ CG-RNTI DCIE& RUHE
F 9,

- 3-1B: ©HS SSB#4 #¥ last CG PUSCH repetition ©]%-o] SSB#1, SSB#2, SSB#3 and SSB#4 <=AIUI= ¥
CG-RNTI DCIsE ®YH & & Avk. 7[A=LE sl SSB #&A (G-RNTI DCIE WHEE 4= glth(i.e. one of
SSB#1, SSB#2, SSB#3 and SSB#4).

Holm= 3hte] SSB7F CG-SDTE $13F CG PUSCH 2k @} Ak o o= shte] SSBe] SH ¥ F2o] BS7F A4 e
AAZE o]l A, de (G-SDTS 93+ (G PUSCH A1 S AFgE 4= 9lth. A9] best SSB7}F th& o3l (G
PUSCH occasionE¥ A3+ A] Erjets Fo] AAG o4l Aol shte] SSB7F CG-SDTE $18k CG PUSCH =}
A3} AEo] dupH | TG-S (G -SDTE 9138 (G PUSCH QS ARg3H 4= v, 12l CG-SDTel tha] dA
SSBe] A ¥ FHo] (G-SDTol wist AAFS 3t o, RACHZF EZ]A (e.g., RA-SDT)3}aL BS7F CG-
SDTE AFAASI=SE & 4 ATk, RACH A&} 59, dde 53 574 A7t Yelus SSB(s)E 7R 3el Bl
g F Atk dE 5o, RaH SSBE FHo| 7|A o] Mg AAGET we AW Aol SSBE oAU Ex
best SSB7} & 4= T},

-

CG configuration® ZF CG F7]9] W3]l t}4= PUSCH occasionE<] FDM/TDM/SDMe. 2 A= 4= gt}. t}4= PUSCH
occasionE¥ ¥ H FAAY doldt SSBEC 71Wkste], PUSCH WHeg e 4= 9y, @2 o T

% HARQ AF (e.g., 3N HARQ Z2A| =AY 27] F41) (e.g., 3T HARQ ZEA| oA %7] F4)5LS
7 S 93k B9 CG PUSCH occasionEel il A5HS WAsHA slEd TBE WS AE5s 4= ok, 714,
o 549 AE Wlozg o] (GF7]elA G PUSCHE wHE Afst 4= ok, o], G F7] Wold 2
HARQ Process IDo| th&+ TBE w3 AEe 4= v}, £& obe B0 HAS Qo B4 (GF7]d Z2HA (G
PUSCHZ wh& 43 4= glt}d. o|w] Z+ OG PUSCHY CG-UCIE PUSCH7} H&3= TBY HARQ Process IDS AAlst
Ak, B (GF7)S 22 HARQ Process IDO] w8t AY, A= o2 (GF7]olE A= th2 HARQ Process IDE
et e s o 4 gl

=3
rlo ol-}

F

- CG-UCIZ PUSCH7} #43l= TBS] HARQ Process IDS A Alg 4= opd, w@te (GF7]9F Aol CG-UCIL]
A2 o2 HARQ Process ID AAIZ A2 & (G PUSCH HFEo] A2 TETBR AFHES 7IATolA &dHE
2t

- 5 (6 7718 22 HARQ Process Do vwis@at= A, 71A50] A4 N/He] CG periodicitieso] whel
7|4 o 2 M2 o2 HARQ Process IDE @& 4 dtt. N/NQ] (G periodicitiest] A= th& CG PUSCH HEE
& B5F -2 HARQ Process?] TBE dEd 4= Qlt}.

oju] WHE HEA] diro] WA= WEL G (G configurationd W=+ SSBERE AdtE 4= Qlok. 7|A =
& Wby A Ao s SSBEe] AES AAT R A 7MY, S FAweo R SSBikel SSBiktle] NHEEWA
47119] CG PUSCH A1 E 2 WHE dAEH s g 4 o).

_25_



[0277]

[0278]

[0279]

[0280]

[0281]
[0282]

[0283]

[0284]

[0285]

[0286]

[0287]

[0288]

[0289]

[0290]

SSS0dl 10-2616499

2] 22 7} (G PUSCH A&rith x5S 9138 PDCCHE ZUE Fslr ), W ddo] By Fo A
3 PDCCHE RYEHHSAY, DI & 44" =& 9 G conflguratlone &

% PDCCHE RUHHI 4 th. 718, o2x150= SSB#kSt SSB#ktlo] wh
PUSCH AHAE = WHE AEu= 749 @S 7b (G PUSCH d<wkth DRX RIT ElolWE A]#éte] PDOCHE U E
a7, SSB#ke} SSB#k+1S SHAM HEE F DRX RIT Elo|w|Z A|Zéle] PDCCHE =UE HelAu, 4709 (G
PUSCH AHES E5 WHE HEgk o]Fd DRX RIT Ele|™E A|Z}3te] PDCCHE RUYEEE 4= Avh. DRX RIT Ef
olM7l AlZtEH vk DRX RTT Efeo]™7} 55 Fetdls Ad4E PDCCH ZYEHS 344 &L, DRX RIT
efo]m 7t RtEE & AJZEE AHE DRX Eelm 7 FEEE Fetel AXEE PDCCHE EYEIRHE 4 v},

JE

A 4719 G

wabA | de] AHES 9% PDCCH ZYUE Y A HS 6 SDTE 98] A1 A43 AA NH beam”7}A CG PUSCHE W
B AL o]Z o] ALy, 7S HARQ Process®] TBE WHE H3t= MHE (G PUSCH A< o]Fo]Art, Z+ beamel
tisk vl CG PUSCH A% o] += AAH=E 4 Q).

(9). A7 G A9 AAS ALS FA57] Yo, & A7) (G deactivation/release/suspensions 913},
e DT SSE RYEHT 4= Yrk. &S SPT SSE E3] 534 HARQ Process 1Dl o3k CG A A% AHYS 5
Algk 4= gitk. &8 DT SSE £ A7) CGY deactivation/release/suspensionS A Al&kE= DCIE A1
A

4

A% E4 TBY HZ= Ao thaflA, C6 PUSCHY A% SSBH(ZS H4 SSBH ¢
%, Gre Mg St B e CORESETC.2HE AAS AUS $3F PDCCHE 2 Y

NAZe T g WA O R (G PUSCHE] A4 SSBY (F& A% ssBule] FRE)S o 4 .
- mapping between SSBs and CG PUSCH occasions for one or more CG periodicities:

ol wigo] AANEE AS-, 7|AFL wEoe] AES (G PUSCH occasionS ZHE A SSBH-S AU, A%
ssBle] FHES & 9T,
- mapping between SSBs and CG configurations:

ol wjgo] A= A, 243 CG PUSCH occasion® CG configuration® ZX-El %
SSBRIS 4AY, A% SSBHe] FRES & F U},

Lo

4

Tl RACHZ - CG-SDT7F Al#hel 49, ©ea} 7|25 RACHE A4 ¥ SSBE 7M & = Ad. F& 7P H4le
RACHOI M A4 H SSBE 7H4E o vk, w2 o=/ 24« SSBek ¥#d¥ CORESETS= PDCCHE ZUHH S
T At NATE ARS A9E @FEHE D19 CRCE C-RNTI 58 CS-RNTIE =3 #5358 5 9o},

il

sk
O

CG PUSCH occasiono ZH-E| 4418t 54 TBY Hx HARQ A% (e.g., 3T HARQ ZEZA Ao %7] $41)d
il CG PUSCH A% SSBRI(ZEL A% SBHY FHE)S 7Aoo REE AS-, 7|AFE B9 A7 g&
SSBECl vl == H49 CORESETs= DCIE WH HEE 4= vk, o|w DCIS] CRCE C-RNTI #-& CS-RNTIZ 2
ANEHHT YRS ALES £33 5 9o}, FHE, GELE (G PUSCH occasiond E3) 54 TBY &% HARQ A
% (e.g., 3T HARQ Z2ZA|2oMe] %7] 41)S A3star, 71A 7] CG PUSCH occasions F3 2% HARQ
A (e.g., g HARQ ZEA| =AY 27] £2)S FA8S Ao 7FAste] A7) DCIS 93 PDCCHE =Y
Hed 4 gtk ojm @S HE: HARQ dE (e.g., 3MF HARQ ZEA2o|Ael %7] £4l)el (G PUSCH
occasion®l| " E = SSBE Agstal, AMelw SSBe} e E Hoj= Fhufe] CORESETC.ZH-E PDCCHE ZUE H
F At (e.g., = 10). o]& 98], 71A=+& SDT ## Search Spaceol A& t}2 CORESETo] #AY tf2 SSB
=2 tp&3 o] w3 4= gt olu] wjWHE SSBES Y wolA AAE SDT #H SSBEE AE S
olr/}_

1) Option 1: 3} CORESET configuration®] CG-SDTS <& AAW th4=e] SSBse} AALD 4 v, gt
AelE SSB(s)ell ##sted SDT search space?] any CORESET Aol A DCIE RYE T 4 glt}.

f

[e2

b4

2) Option 2: Th4= CORESET configurations®] CG-SDTE & A% t}-9 SSBs¢t dAE 4 U . 7|A =2
NS Ao & $% thge] SSBEY HHAE th9] CORESETE oA & DCIE wHEg 4= ),

i. Option 2-1: A+o]3F CORESET locationsel]l ™3k Abo]3+ CORESET configurations 5-& }O]?i SSBL of AAH
AFo]slk CORESET IDsES 7F2 4= v}, ©@hbe AMels SSBoll #e#lwl CORESET ArollA DCIE
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ii. Option 2-2: 5Y CORESET location ol 3 AFo]adk CORESET configurations &< Ao
Abo]dk CORESET IDsES 72 4 Uut. @b Aelw SSBo| AA® 2w 3% CORESET Abel
T A

iii. Option 2-3: 5 CORESET location ©f] 3l *AFo]3F CORESET configurations =

%9 CORESET IDE 7b2 4= itk @ Aoy SSBel A7¥ «m ¥l CORESET AelA DCIE =UEE 4 9l

rlo
ox
o,
o
w2
w2
los)
i
2
re
)
e

(10). &2-& PDCCH BUEHS F3] 2158 DCI7F AAE A4S ddats 45, AdES S35+ A,

it

T 102 2 wye] o AAlde wE G PUSCH A # SSB 9 PDCCH te] AAIE AW3lr] 9 EWoltt. &=
e ek A A FEdeolurz, B Bl Agres & 100 FAEA Fevh. dA

% B Y
Age Ngsel ® 10& 98 F21 & A

9} %ol RRC inactive ZE=oA = W Axp7)l Qo) /485 %] 93, wela] RRC inactive o] PDCCH
= S H3A o' DL W8 AE/EYHEEXE & F flv TA7F k. o9 e EAE A A%
Q o=, 7|X|Fo] B DL AL /WES RRC inactive BE TS 34 Abdel W3 /reservationdts Mk
< 183 B F Aoy, o A BEFQE AREE DL Aol AUAA et A agAdel AT
A3 RRC inactive EEoAe] SDT & a4 AREE7]|= AAx] efv). Bk ofye}l | RRC A HA[A] £ o
Ao RRC &fA] o]F o] SDT FHAle] Abg&= W/TCI/QCL 7FES Abdol configuredtZ|= olde EA7F )
(e.g., HA W/ICI/QCL 7+4< AW 54).

i

oj¢} Z& EAE s $1F H e A o=, & 10 »} o] PUSCH ©F SSB 7ke] wWis3/1A A o
of A= 4= it} RRC H|EA Efe] whike (G PUSCH $Alo] AAAIE SSBE 7]+ = PDCCH (e.g., CG PUSCH
of tjg HARQ =) & HUHY & 9,)\‘:]' B} FAFo R W g PUSCHo A% SSBe}F st PDCCH
o] DMRS ¢HElU EE7} average gain 5 iR Y EAe] thafiA QCL FActa 718E 4= vk,

1% 128 2 ouge) o Adde] e i 743 $4e 49ely] 9% Edeld, £ 11 % E 12

oy

- T =4

T AEd dAEe g FAAI I Fddelng, ® dge) AWE & 120 FHEA g A A
HE YEEe] ® 11 ¥ & 128 98 #Fxd 5 g

=1 x 12% Fzshd, @2 RRC A4 (Connected) “FHlol A, CG (Configured Grant) A4 HWE X
ATHBO5). ©& 7] RRC Al mIA| Aol 7]wkste] 7] RRC &
2913 & ¢ k.
71X =e ko] RRC 44 (Connected) AEjelAl, CG (Configured Grant) A% HARE E33= RRC A
(Release) WAIAE HAT 4= ATh(C05). @H-2 7] RRC Al wWjAlA|o] Z3Hel 7] G 2A AR 7] x3}
o} CG 7]¥ke] PUSCH (physical uplink shared channel)E& 441 & 4= v} (B10). 71A =2 A7] ©Eo] RRC
v g AeEfell A, 7] RRC sliAl wiA Aol 238 7] G AA Freol 71x3ke], G 71¥ke] PUSCH (physical
uplink shared channel)E& 418 4= Av}(C10).

A S A7) CG 715He] PUSCHO thdk Al$AlS Eg] A% AR ofFo] #3 HARQ (hybrid automatic repeat
request) §H& AAT 4 ATH(C15).

7N A =2 A7) HARQ So] EZskE DCI (downlink control information)E WZ%+ PDCCH (physical downlink
control channel)Z o’df’;_ = Avh(C20). i) A7) CG 7]¥re] PUSCHE A7) ©h2ke] A7) RRC W &AL Abe]ol A
FAHATGE A ‘%l i) A7l CG 7I¥ke] PUSCHZ7F 471 FA B4l A=®ldA HREAERE SSB
(synchronization signal block)E % 574 SSBe} AA®tl= A 7|xste], A7) 7]X =& 7] RRC B &4
FEE A8 A7) ddel 7] 5 SSBell 71Wkske] AF7] PDCCHE $418 4= 9T,

]
1.

e A G 7)¥ke] PUSCH $4le] thdk HARQ (hybrid automatic repeat request) -S9o] Z3¥ DCI
(downlink control information)E Y23 PDCCH (physical downlink control channel)E EUEHT 4= At}
(B15). i) A7] CG 71%+e] PUSCHE 4F7] RRC H|ZA AEjolA HA1EAch= A, 2 i) 7] G 7]¥ke] PUSCH
b A7) B Bl A|2Ed A BHREFAERE SSB (synchronization signal block)‘: % EA SSBe} dAw
= A 7|xste], 7] @, 7] RRC HIEA AEE FAS, 471 54 SSBell 7|ukste] 7] PDCCHE
AR =

d
e 7] PDCCHO] RUE ™ Axte] 7|Zxate] 47] G 7]1¥ke] PUSCHOl digh Aj$4ls a3 A0A] o5&

[¢]

a
s
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A7) e A7) B4 SSBe thdk 2@ 54 (channel property)ell 7]wkste] A7) PDCCHE =UEHE 4 ).

7] RRC Al WA A= 7] CG 71%+e] PUSCHO ## % DL (downlink) 34 A9 Ax e} UL (uplink) 53
I Ad ARE ¥3E 5 ),

7] DL T3t A AHe} 7] UL 735 Y JRE 242 447 RRC vl dElddA AM&E DL BWP
(bandwidth part)ol] sk Ax® 2 UL BWPol] 3t AB S ¥stst 4=

AV

%471 CG 7]¥ke] PUSCHel tgh &H o =4 7] PDCCHE 7471 574 SSBel 7IWhste] RUE|F3sh= 312, 7]
@ol 47] RRC W& HEE FA = d5olwt s=a8E 5 Q.

71%ke] PUSCH <A1 A7) RRC ®]1&A Aefoll A A QD% += CG-SDT (small data transmission)el] &=

7] PDCCHEl HYE "2 7] CG-SDT& fls) 4% ¥4 &

o
=2
R
4
08(:"4
i)
4>
pass
o

71 G 274 AHBE+= UE (user equipment)-dedicated RRC Al gd ol #H=E 4= ).

A7 EA SSBE A7) CG 71¥ke] PUSCHZF 48k HARQ Z 2 A 249 27 413 #dd Ad ¢ g},

(3

ol AFHE AL AW, B T AAE B dye] thaka A
FAREE 171506 T BA/AA(, 50)S Baw = Thre Ropl 488 & ),
o, EWE Fxse] murp FAH L !

5 =
e @, BUSAL BeHE SEele] BRE, AxEde] BE w7
&

F

—
w
o
e
e
oL
=2
)

= A A" A

T 138 FxsiY, & dHed AE&HE B ASEDE 74 717, 71AS R MEQIE 2. 7)A,
T4 7171 4 HE 71%(d, 56 NR(New RAT), LTE(Long Term Evolution))& o]&3le] XS $3sl= 7]
715 9w, FAI/FA/56 71712 AAE 7 vk, o2 AFEE AL ofyXA|Rk, 4 717 23 (100a),
2% (100b-1, 100b-2), XR(eXtended Reality) 71 ](100c) a7 ](Hand—held device)(100d), 714 (100e),
IoT(Internet of Thing) 7171(100f), AI7]7]/A W (400)& % Eol, AFe 4 F4A 7w
of FHlE A=, A& FaA AP, AR FAE FEE F 9 FF %% 23 = k. A7)A, A
UAV(Unmanned Aerial Vehicle)(dl, =2)& & 4 vk, XR 71715 AR(Augmented Reality)/VR(Virtual
Reality)/MR(Mixed Reality) 71715 X334, HMD(Head-Mounted Device), =}l F-H]& HUD(Head—Up
Display), @#Hld, 2utEX, AFH, dojelE tntelx, 7k 717], HA49 AlelY =] (signage), A,

o FHE Fdd & dvk. Fd 77le AnEE, AntEgE, dojeE 774, ’\U]'E-?JX]
~utEZHY ), AFEH, “ESR F) 55 23T F vt 7P TV, %ﬂ_’ AE7] 55 28T 5 9.
IoT 7171 A, Z=rtEHY & X F Ak, dE Eol, 7IAF, VEHIE 74 7I7IEE FEE F
now, 54 74 7]7](200a)= oA ZNA=/HEND =EE %Z 3 FE STt

4 7171(100a~1000) = 71A=(200)S &3 WIEYA(300)9 2= + Advk. T4 7]171(100a~100f) ol =
Al(Artificial Intelligence) 7]<o] #&d 4 9o, A 7]7](100a~100f)E= UIEYA(300)S E38) Al
H(400)¢F 4249 5 3l YELA(300)= 3G MEHZ, 4G(of, LTE) WEHY A F+= 56(<], NR) HEY=Z
& o]&ste] +EE ¢ ﬂD} F24 7171(1002a~1001) = 7141 = (200) /I ERAL(300) & Sl A= AT =
Agk, AT /NEYAE T34 23 A T2l e.g. Ae]=¥ A $A(sidelink communication))¥ +% AT},
oE Eof, AHE(100b-1, 100b-2)2 AHH FAl(e.g. V2V(Vehicle to Vehicle)/V2X(Vehicle to everything)
comnmunication)= & 4= Ak, E3H, ToT 717](ol], AA)E o2 IolT 7]7](dl, AA) =& s F4 717]
(100a~100f) ¢+ A4 A& & 5 St

Ky
o

N ‘1) N,
o
Gl
ﬁ,

A
L

30 off

F 7171(100a~1001) /71 A= (200), 71A]=1(200) /71227 (200) = FA4 &4 1/° ZA(150a, 150b, 150c)o] o]
HAAE F Aok, 7|4, FA FA/AAL A/ A $41(150a) 2 Aol =" A -S4l (150b) (B, D2D S4l),

71X =7 ZA1(150¢) (e.g. relay, IAB(Integrated Access Backhaul)d} & E}"o g 74 A& 7)1, 56 N
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~
—

50a, 150b, 150c)& &3l 4 7171k 71A=/52d 7171, 714 =34
oth. o= So], ¥ Eal/914(150a, 150D, 150c)° g =9

[
ol
=
L
an

32
n

2 fo
il

> ofy o
g r
<> oft
>
¢ 3
I mﬁ

ofr >

X
o
fole <o

tlo o I
5 4o o flo
o e N

(ol

Olﬂ l"-?L =
k)
®,

ol )y x N Z
oL X oo
o —H
ox
o

~
v
2
o

.
rj((_)‘
)
oft
Bz
o,

rr ol
ofN

1
=

Ir
(o

T
oL
=2
a2
oo
it}
4>

o,

b AL A 7171(100) ¢k A2 F4 7171(200)E ohEdk A "4 71<4(9), LTE, RS 538 +
FAE = ok, o)A, {A1 A 7171(100), A2 A 7171(200) 8 = 182 {FA 7171(100x),
A =r(200) ) E/E= {FA 717]1(100x), FA41 7171(100x) boll o5& 4 S},

2 7171(100)+= 3kt o]/de] ZR2AA(102) R st o]/ UﬂEFA(lOAL)E EFehY, F7HH R sk o]
2171(106) B/%= sk o] de] <QFEHILH(108)S o EFE 5 9L AA(102)= #I=2](104) H/
ﬁ71(106)?— Al o3l l‘ﬁr Aol AAE A, 71%, Ak, AL, 2/5e 3 SARES T
N T =2 , ZEAIA(102) = uﬂ 104) el AEE Agste] Al AR/HNSE A
71(106)S =3l ﬂll AR/N5E s Prﬂ‘_ NTE AEs = doh. T, T2AA(102)&
B3l A2 AR/N5E T T4 ASE PR FH, A2 FR/A5] A5 AYEEE A
(104)011 A 4 Aot uﬂpﬂ(m)c ZRAA102)eF AZE = 3, ZRAX(102)9] &

P ARe A7 4 or). o2 , HlEE(10)E =2 102)0ll 2J3] A= Z2A
75 FadstAY, 2 A9 7H/\1 A, 71, A, A, 3 9/EE 55 SAEE
S XFste AZESY ZEE AFE F Ark. o474, ZEAA(102)¢F #E2E (10
, LTE, NRO)& 835 AAe $4 2a/3=/3e] d7d 4 Ak, $5217]1(106) =
T ar, sk o] QHEHUHI0R)E B A ASE %*J /%= Al 9.

ko)
R =
SV R/ s —’Fﬁﬂ% Eﬁ"‘ T ‘EP %——’Fﬁ TRt 8
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Noex b
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}dl
i
o N

2

o
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o

A 71712000 B o] de]l ZRAIA(202), 3 ool wEel(204)5 EgEH,
71(206) H/HE1= 3l o] rHIU(208)E W XTI & k. ZEAA
271(206) 5 Aojatm, 2 FAo Al A, 7, AxF, Al]b, B
*éE’ T Atk dE Bol, TEAA(202)F BLEKZOAL) €] é
FA71(206)5 F3 A3 FR/AZE EFshE T AEE AT F Ak ®=I, Z2AA(202)
2060)5 B3 A4 AR/NEE Islele T ATE FA8 H, Ald JR/AE AE A RYH
W2 (204) o] AgE = k. WEE(204) = ZEAA(202)8 A4 3L, ZEAA(202)9] F
I ARE AT F vk, dF 5], wlET(204)E ZEAA(202)00] o5 Ao LA
% AFE FdsAY, 2 FA /MAE A9, 75, ZxF, AL %“?j L/EE 54 SARE
HES X E AZEo] I=E AT ¢ k. o714, ZRAA(202)¢F #IEE (20
, LTE, NR)& Fd3t=F AA" &4 A # 71(206) =
4= 2ar, st o] el <HeLF(208)E B FA ANEE HA 2 T ATt
2/EE A7 b ok $542171(206) = = Lo

A ER/ER/FS g s Qv

olal, F 7]71(100, 200)¢] sF=9]o
st ol ae] ZREF AFo] st o]y °]
Z2AIA (102, 202)% st o]/de] AlS (o, PHY, MAC, RLC, PDCP, RRC, SDAP®} 72 713*—1 AS)E 7+
T Atk s o]de] TEAIA (102, 202)F A AR AW, Vs, xRk, A, WY 9/%E 53 &
AEEd wet sty o] 4+e] PDU(Protocol Data Unit) 2/ZE sl o]Ake] SDU(Service Data lnit)E A
T Atk s olde] TEAIA (102, 202)F A A" AW, 71E, AaF, A, WY 2/EE 53 &
B
)
]
B
o]

¥ gl
jzéﬂjlm
N
o FE mm ~ O}‘ “U
o
offt rlr
=
F
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oz 4 2 o
ne rlr ox ot
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2 o [d B mo [ B orlo oy o Ok pff fo
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ﬁ

840 g 1o FAFHeR Asith. o]Z AgE =
o ZTRAA (102, 202)°0 o8] F&AE F ek, AE Bol, 3t o)

Ao wg wWAA, AR, dHoly T HARE AT 5 k. s oo T2 AA (102, 202)&
Al JMAE e, AaF, Al 2/ W] whgl PDU, SDU, WAIA], AlFR, dHolH e HARE X3
= AZ(d, "oz AB)E s, 3hu ool £4=A17](106, 206)NA AFE 4= Uk, Ff oo
Z2A(102, 202)E 3kt o] FFAIV](106, 206) ZH-E] A3 (o, Ho]AMl=E NE)E A8 £ 9lar,
EAo) MY AY, 75, A=, A, Wl 2/xE 58 £AEE0] wa PhU, SDU, WAIA, Al E, H
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i

HoEE 4us 853 5 A
o

Shut o) el ZEAA (102, 202)= HWEEY, vlo]az Z‘lE% , Alola® ZEAA EE wlo]aR AFHE
AAE ¢ Ak, St oY ZEAA (102, 202)= =], Fol, AZESO, EE o|F9 X3 o
TFdE 4 ok, d d&, sy o]ike] ASIC(Application Specific Integrated Circuit), s ©]739]
DSP(Digital Signal Processor), 3Fy ©o]A+¢] DSPD(Digital Signal Processing Device), 3} 01%94
PLD(Programmable Logic Device) W+ sl ©]/d2] FPGA(Field Programmable Gate Arrays)”} & ©]/d<]
A (102, 202)° E23E 5 ATk, & EA44d /A" AH, 7E, dxF, A, Wy 9/EE 523 SA4E
HBeo] e AZEOE AMESte] Fdd & 3L, FBHol e AZEYE BE, dx, Vv 5 XSt
& Fdd ¢ drt. B A4 A" AR, YE, AR, ARE, B 2/EE 54 SAEES FdES A
AE Aol e ATEYOlE st o] TEAA (102, 202)9] EFHAL, st oAkl R (104, 204)
of AgE o] shit o] el ZEAA (102, 202)°] o3l TFEE F AT B EAC A" AW, 7%, A, A

oF, WY 2/E &= 53 #ARES ZE, WHo /e WHol I U2 Ao e AXEOE AE
ko] FrElE £ Qo)

Bl o] Ake] WP (104, 204)E 3l o] AFe] T EAIA (102, 202)¢F AAE 4 o, T Pl Holy, Al
3, WAA, AR, 23 F= A 2/Es WH@HS AZE $ 9k, sk o]l wlEE (104, 204)&E
ROM, RAM, EPROM, Z#A] W], st= =golH, X ~H, 4 Wiz, AFH F5 A% vz 2/EE olE
o] 3o R FE 4 k. it o] HIE (104, 204)E skt o]/de] ZEAA (102, 202)9] WlF H/EE
QFo| 9|x|& = ). HEH, sl o)Akl WRE (104, 204)E A4 EE TA AAT e gy S B
g st o] Ake] EZ=AA (102, 202)9F AAE 4 Tt

sl o] Aol H4=A171(106, 206)% st olite] " FHX oAl B EAe WHE H/EE 537 AT SoA
AFHE= AFEAF dlolg, Alo] AR, T4 Aa/AQd 55 A5 5 Aduk. sty oo FH5A17](106, 206)=
St o]kl e AR ZEEH B EA JA"E AW, YE, A3k, Ak, WY H/EE 52 SR SolA o
FHE AR dlolH, Aol AR, A AE/Ad %% FAs = Qith. dE B, sy o]t $4417]
(106, 206)+= 3}} o]/de]l Z=ZAA (102, 202)9F AZ24E 4 3, FA AEE $5740F = vt 95 59

St olabel EEAlA (102, 202)% St ol4kel £44171(106, 206)7F St ole] thE AR A AR Hlo]
B, Aol Ay EE TA A5E AFHES Aol & otk Ed, sk} ol ZRAIA (102, 202)% Sh o]
Aol F44171(106, 206)7F Bk olbel ThE AR ZRE AR deolH, Alo] A E A A5 FAE
= I

sk = Q. w3k, &t o] abe] £44171(106, 206) Bk olake] SFE|LF(108, 208)¢ dA=E 4 laL,

U olakel FA171(106, 206)E 3kt o]Ake] SFE|LF(108, 208)2 Ea H EAlo] JAE AW, 7%, Ax},

A, WY H/EE T TAE TAA AFEHT AR HlelE, Al AR, B As/AdE & F5Alst
AUTH. B FACNA, St o]4e] tEHIVE H4e] & QtHUelAY, B4 =2 <tHU

) 4= Ak, S ol el H4A171(106, 206)E FFAlE AREAE dHolH, Alo] AR, FA AE/Ad
shub ol e]l EREAA(102, 202)F o3t Ayl A, FAE F Ae/Ad 55 RF =
2=iE Aoz W3 (Convert)d = T, skt o] FFA17](106, 206)= sl o] LA

202)5 o] &3t AHulE ALgAl dlolE, Aol FH, FA 25/AY 55 wo]~E 2lEoA] RF ME SR

W3kt = glt). o] Z 9&le], i} oA £4A17](106, 206)= (ofEEL) QAHelE W/EE= HAEE ¥3

T 16v ¥ i Agy= A 7719 vE dE dERdn. B 717 ARE-ell/ A 2ol whel oheksk e
2 789 & Ath(=® 13 #x)

= 158 Fxshd, FA 7]7]1(100, 2000 = 149 F4 7171(100,200) 0] s, thet 24 (element), A
2 (component), FS/%-(unit), L/EE EE(module)E TAAE F Att. 43 So], T4 7]17](100, 200)=
FAE(110), AojF-(120), wWEF(130) & F7F 8 2(140)0E 238 F Aok, F2lFE 34 3=2(112) 2
FFAI(E)(114) S 23 4 dvh. dF 5o, 4 F2(112) 149] 3t o]/ iiﬁw(m,zoz) L
/E

w3} olake] WRE(104,204) & XFE 4 ). 9B =
A171(106,206) L/ S} ol Ake] <bE|L}(108,208)S 3T
%l( 30) 2 F7F 84(140)9F @Ar|Hoz AdFH Fd 7]V 2hs Aofdtt). &5 Eof, AojF

of, FFA(EH)UE = 19 st ol gel
& %

o) A

(1300 AFE TR/ me/EH AR Awstel A A28 ANA/ AR B4 Aol

ATH. Ao} R (120)+= EAH-(110), HE
z
%

20)= W
T Atk EE, A F-(120)= WEZF(130)°] AFE ARE SAF-(110)& S8 ofF-(d, v& &4
NE T/ QEHel2E Fall ASeAY, SAF110)E S8 F-(d, bE T4 7I7hEFE FA/
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(2

Aol AE Fa FAE FRE wEF-(130)0] AFS 5 At

7 84 (140) = T4 ggstA FA4E = g, dE £, F7F 8421400 F T3 FY/
HE e, 4EY95(1/0 wmit), 755 2 FAFEF T Aok s 2T F k. o2 A= AL oY
Awk, A 7171E 23(% 18, 100a), (% 18, 100b-1, 100b-2), XR 7]71(% ,

18, 100d), 7FA (X 18, 100e), IoT 7171(= 18, 100f), tAd W58 v Szl Zx, T3

MIC =], om XA, Ada FX (e 5§ FA), B FX|, 715/34 ZA, Al AW /717(%=

Z1A = (% 18, 200) YEHA =& 59 iz 7388 ¢ Jdvh. 54 71715 ARE-o /A u] 2ol wa} 01% 7P
SV A E Aol A AEE & QT

T 15014 FA 7]171(100, 200) We] ohFst 84, AR, FH/F, B/EE B2 AATE 4 dEFHel~E
F3l Ao dAHEAY, Hojx dFRI FAF(1100E 3 FAHAoRE dAA4d 4 . dF & 4 717
(100 200) el Al Ao F-(120) 9F FAlH- = AR AdEm, AojF-(120)9F Al (e, 130, 140)&

AF-(110)E Fal FAeRE 2" 4 vk, wg, 74 7171(100, 200) el ZF &4, AW, FH/F, H/E
E BEEL sty oo 848 ¢ X ¢t oE 5o, AF(120)= Sty oo ZaAA H3joR
TAE F Adn. dE 5o, AF200= T Al ZEAAM, ofZgAleld Z2AX(Application
processor), ECU(Electronic Control Unit), 22|38 A ] Z2AA, wEE Ao T2 AHA 59 3oz F4
g 4+ 9. gE d=, o928 5(130)+= RAM(Random Access Memory), DRAM(Dynamic RAM), ROM(Read Only
Memory), Za|Al X2 (flash memory), 324 wWlRg] (volatile memory), W]-32A w X 2](non-volatile
memory) B/HE o]F9 X3or FAHE F Urt.

)
T

[
©
o\
=
o
=
oy

Al

T

]_

= A T AES oled 2R,

o

5 162 B ugo)] H85s A e AE T3 S o AS,
1 B89 A (Aerial Vehicle, AV), At Sog 13

NG
4r ok
yo, A

T 169 Hxshd, A e A& T8 ZF(100)2 FEIVE(108), FAIE(110), Alo}H-(120), F-5+-(140a),
AL TFH(140b), AA

F(140c) ¥ A& FYH(140d) 5 >* g3t # ATt SHEIUE-(108)+ BAIF(110)9] dF
2 349 $ dr. EF 110/130/140a~140d= 22 = 159 £ 110/130/1409) -3k},
=

A (110) = v& X}%E, 7]Xl%(e g. 7I1A=, =¥ 7]A = (Road Side unit) &), AH ¢ &% 7171534

2l

3(d, dHolH, Aol A5 F)& 74T F Ak, AF(120)+ A e A& F AF(100)9] 24A5S
Aojsle] st 23S AT ¢ v, AofF-(120) = ECU(Electronic Control Unit)E ®¥a 4 Qlvp. +
FH-(140a) & 2k 5 A& F9 21000 Aol T4 & 4 ok, FE5-(140a) = , 2H, 3
o EHQL, ‘ﬂ}-:n‘] vyola, % A & EXFE F Uk, AATFH-(140b) = A = Z}% T3P A=
(100 Al LS 53k, /54 T4 32, WiHe 5 L ¢ Aok, AXF(1400)= 2F A=, F4
37 AR, A AR 58 95 4 dd. /Eﬂfﬂ—r(MO )&= IMU(inertial measurement unit) A, &
AA, ZBAE ALA A AlA, dld AlA (heading sensor), XA R

AA . & Al (wheel sensor), &= 7

E(position module), X AR /FZ AlA, 6jE j_]/ﬂy A A, Elolo] MA, AEo]Y AA, L% AA
FE AN, 253 AA, 22X AN, HY X T X5 £ o, AE FYPF(14od) = FIAFA A
A& fFASE 7lE, oHEHE 352 AEEIY o] 58 Ao xdite Ve, AKX AEZE w2t A

o FYot= Ve, A AAHY AEeor FdrE AAste FH5= Ve o5 7EE Ao

I elE, FATAI)E A ANERE AR dele, wE gu dely & £A¥ F Aok, A% FIY
(140d) = HA5H doleE /tow A& T4 Fsh Seholy FAS AT 5 Atk AolR (1200 Eetol
WOE we A EE A4S FY AF000] A FY F2E 0 o FHES FER (0 AT

A

o=
X
o

Aok, S2/MF £2d). A8 FE 2ol FAF(110)= F MW 25E Hi aE A5 H ol 13 /571
Ao g5, TR AFoREH 9 aE AE HoHE 5T 4 v, B, AF FH =T AT
(1400)= 2 2, 3 873 Aus 58 & . A& FE7H (40D = M=z d549 lO]Ei/Xqioﬂ Lis
sto] 2HE T3 Azef Sepoldy Edle AT g k. FAR(110)= AR A, AE F FR, =y
=W ol ¥ HRE ofF vz ded o, ofF Ave A Be A 73 AT %E%'*Ei THE 4
Hol| 7jwkste], Al 7] S5 °l&3dte] uE AR HHE v A5 4 gla, «d5H wEs JH HelHE
A B 2 T3 g Al 3l

(Discontinuous Reception) &Z& ™3ty §3F =wHolt),

DRX
w2 orel A Adw /At dAp g/Es eSS w3 IRX T4 F3S ¢ A DRX7F 2AE o



[0337]

[0338]

[0339]

[0340]

[0341]

[0342]

[0343]

[0344]

[0345]
[0346]

[0347]

[0348]

S=53 10-2616499
DL A& Ed&EKor FAgtozn e 4AnE W¥E 4= ). DRX:= RRC(Radio Resource Control)_IDLE
RRC_INACTIVE ~“¢efl, RRC_CONNECTED “efiolA =32 <= <lvl. RRC_IDLE “}ef<} RRC_INACTIVE Ahefell A
DRXE HolA ANEE BdLE A=t AFgEY. o]sl, RRC_CONNECTED Arejoll A 4231 =]= DRXel s8] A3k
TH(RRC_CONNECTED DRX).

175 #z3bH, DRX AFe]Z2 On Duration® Opportunity for DRXZ TAlEth. DRX Ale]E-2 On Duration©]
H 7L A3}, On Durationd ©#o] PDCCHE FA187] 9l RUEH e
. DRX7F AAEHH, @& On Duration &<¢F PDCCH EFUEHHS <=3)3tt}. PDCCH RYEH

o JEHoR #HAEH PDCCH} U 2SS, @2 inactivity Efo|HE ZZA 7)1 7 (awake) AHIS Fx] 3o},
P

>
(A

off

dhd | PDOCH BUEE wekd AFdoz AEHE PDOCHT ¢l 4A$, @22 On Durationo] &4 ¥ &#
(sleep) AH = Eoix1t}. wabA, DRXZF AR A5, Skl A /AR dxF 4/he WS Fddd o]
A1 PDCCH Y EIR/Fale] AIZE =mQloA EdEAow #H 4 Qlvt. od& E°], DRX7F 44" 49, &
g ol 4] PDCCH =41 713] (occasion) (4, PDCCH &4 F3Hs zb= €% )+« DRX AAd we EdHH o2 HF
2 4 vk, BHE, DRXZF AAH A S A9, el A/ /ARbe A gl/ms vhHS efshe] lejA] PDCCH
RUEHE/FAl0] AZE ErRlelA Ao fld ¢ vt d& Eo], DRX7F AAHA &2 4§, & U9
oA PDCCH =41 713] (<, PDCCH A &3+ 2zt &£3)= d&54e=m AAd & v, &3, DRX A4 o -9}
A §lol, 54 PHo= HAHE A Frel A= PDOCH BUEH o] AlgkE 4 9t

I 10 DRX9} #EE wrde] 34 el HTH(RRC_CONNECTED AHe]). 3% 102 #=x3hd, DRX 74 AEE= A

AZ (o, RRC) A121d™HE& S 441531, DRX ON/OFF <]
uk

5=
Ax A/Es WHE T ojA PDOCH EUEHH S Ed&540

ST 5 Sk,

MAC 7#|Z=2] DRX AwZo] 93] Aloj¥t}. DRX

F 10
Type of signals UE procedure

1“ step RRC signalling - Receive DRX configuration information

(MAC-Cel 1GroupConfig)
2“ Step MAC CE - Receive DRX command

((Long) DRX command MAC

CE)
SM Step - - Monitor a PDCCH during an on-duration of a DRX cycle

o] 7] A, MAC-CellGroupConfigx 4 I1ES 93k MAC(Medium Access Control) W}&}H|E|E HAAd = Ha3dh

A AREZ F3Hgtd. MAC-CellGroupConfig®s DRXe| 33k T4

ANE EHE 4

siet,

CellGroupConfig:x DRXE A Ysl=d HARE t}S3 o] &3 4 9]

- Value of drx-OnDurationTimer: DRX AFo]E9] Az} F7ke] ZolE A9

- Value of drx-InactivityTimer: %7] UL 5+ DL dHlo]E]= X A]s}l+= PDCCH7} #HE% PDCCH 7]3)

ol 7 Fei= Sl= AIRE 3o dolE A

- Value of drx-HARQ-RTT-TimerDL: DL %~7] A

1ol Aol

- Value of drx-HARQ-RTT-TimerDL: UL %7] A

O

ofx

o FAlE F-, DL AAFo] FAld wrhA e H AF 3

O

ofx

of et ZTHET} FAlE T

i)

d WA Ho) Az Fike] delE 4.

- drx-LongCycleStartOffset: DRX Alo]E¢] A7k Aolo} A|ZF A HE Ao

- drx-ShortCycle (optional):

o] 7)A], drx-OnDurationTimer,

SetE £ FolW wke A AHE &

drx-InactivityTimer,
AsbE A v PDCCH 7] 3]vhe} PDCCH RUE #H S 33},

short DRX Alo]Ze] A7 ZolE& A9

drx-HARQ-RTT-TimerDL, drx-HARQ-RTT-TimerDL % ©]

Jersy 5450 24 dun AP Aot 4 PHas =
Ao

2 Holol AT, 4 THRAE EE 54L g 74
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15KHz

30KHz

60KHz

120KHz

One Frame (10ms)

Half-Frame (Sms)

Half-Frame (Sms)

Subframe 0 Subframe 4 Subframe 5
(1ms) (1ms) (1ms)

Subframe 9
(1ms)

Subframe (1ms)

Slot (14 symbols)

Ims

Slot 0 (14 symbols)

Slot 1

500us

Slot 0 (14 symbols) Slot 1 Slot2

Slot 3

250us

0] stott [ Sio2 | o3 | Sots [ Sits

Slot 6

Slot 7

125us
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s==s5

B
H

Resource grid

1RE

1 symbol

z\
SIatueoqns 71 =y 1

! subcarrier’ ’

~
dNgv

~
(S 5L "2 1 ‘suorureaqns (g of dn)
101180

B
H

PDSCH/PUSCH

Gap

One slot
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EHS

DL assingment-to-PDSCH offset (K0)

H2Ad
-
=]
&
==
HIONd

slot

PDSCH-to-HARQ-ACK reporting offset (K1)

UL grant-to-PUSCH offset (K2)

PUSCH

HYJdd
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EH7
UE } * BS ,
1701 | Msg! : random access preamble
1703_| Msg2 : random access response
1705 Msg3 : scheduled transmission on PUSCH
1707 _| Msg4 : contention resolution
(a)
Msg.2:RAresponse  Msg. 4 : RRC connection setup
5 ] |
\ No \ No {
\ fesponse \ response 1
\\ \\\ o %
N !
A I
Power Power o :
Ramping 4 Ramping |
UE ‘ i
Msg. | Msg. 3: ‘_
RRC connecion Request RRC connectecd
(b)

_37_



k1
N2
Co

UE BS
ﬂdom Access Preamble ..
‘ PUSCH payload =

P — Contention Resolution

(@)
UE BS

‘ RA P‘re&n}bie & PUSCH
assignment

ﬂdm Access Preamble  .jw

—_—y PUSCH payload ——®

#4—— Random Access Response - @

(b)
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EH9
BS
UE SDT Intiial
BWP BWP
RRC Release:
- CSS Type 3 or USS, cell index,
BWP IDs,CG config Max no of HARQ processes
[ Enter RRC_INACTIVE |
|
I Trigger CG-SDT or |
-SDT
[ Activate SDT BWP |
l Activate /Resume CG |
CG PUSCH(TB, GC-UCT)with SSB#k >
——CG PUSCH(TB, GC-UCI)with SSB#k+1 >
<€—CSS Type 2 or USS DCI Retransmission Grant with SSB #k
ReTX PUSCH(TB, GC-UCI)with SSB #k Eammm—
« CSS Type 2 or USS DCE:NACK
CG PUSCH TB GC-UCT)with SSB #k »-
< CSS Type 2 or USS DCI: ACK
[ PDSCH: Contention Resolution MAC CE
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EHI0

Supnoyuow HODAJ ($)HOSNd DD
) ” - e oAORI DY
< - an
) _ _ i
E#HOSNd C#HOSNd 1#HOSNd
paseq-0) Paseq-DO paseq-n))
o#HD0dd q#HOOAd B#HOOAd ﬁ % F
sd
o >

{uHIDAd, W HOSNd P PIIR0sse gSs,,}

V
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BOS

Receive RRC release message

B10

Transmit CG based PUSCH in RRC Inactive mode

B15

Monitor PDCCH in RRC Inactive mode

B20

Determine whether to perform re-transmission

— = =

_41_

5

10-2616499



EHI12

Co05

Transmit RRC release message Jf
X ~Cl10

Receive CG based PUSCH
from RRC Inactive mode UE

v Cl5

Determine HARQ response ]f
y 20

Transmit PDCCH to RRC Inactive mode UE ]/
EHI3
1
Home Appliance —100e
100~ ToT device
\( 1502 300 150e | Handheld | jp0q
g )/ device
150a
Al
400~ Server/ 200
device ( Network
150a (5G)
C < ,
/ XR device f——100c
[ 150a— \
1002~ Robot 1502 200a 200 150c 200 150a
Vehicle Vehicle ———100b-2
150b
100b-1
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EH14
108 208
100 . X 200
First Device T T Second Device
102 Processor(s) | ‘Transccivcr(s)l ‘Transccivcr(s)l ’ Processor(s) 202
Memory(s) ) Memory(s)
[
( \ \ (
104 106 206 204
EH15
Device(100, 200)
_ . it (12
Communication unit (110) ((iommiiggrzg)))
(e.g., 5G communication unit) &P
Communication circuit (112) Memory unit (130)
(e.g., processor(s), memory(s)) {e.g, RAM, storage)
o , Additional components (140)
UTllz{agsce;tve;(s)n(tl ]i) ) (e.g., power unit/battery, 1/O unit,
(¢.g. RF uni(s), antennafs) driving unit, computing unit)
EHI6
o
//'/ - L i~/
/// \\\ v
Vehicle or autonomous driving vehicle (100) Device (100, 200)
‘ Communication unit (110) !7 { Communicarion unit (210) I
o | | [ Cmmen ]
[ Memoywi(i3) | [ Memoyuwit(30) |
[ Drvingui (98| [____ Drvingwit(140s) ]
3 |

w2
&
=
173
=1
=
=
—
P
=
=)
N

| __ Dowersupply unit (140b) |

i Sensor unit (140c) )
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EHI17

«-On Duration—»<———Opportunity for DRX——»|

UE shall monitor S
PDCCH
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