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1A= ool o] thE U ELQ A = ol ofa] F=a)d 4 ). oj o, V] A5
3174 =7 (fixed station), Node B, eNode B(eNB), gNode B(gNB), A ¥ 7] %] = (ABS:
Advanced Base Station) B & A 2= 3 Q1 E (access point) 52 &of o 2] 3] th A=

A
T At

Ll Bovkrg o] A A of Ho| A W (Terminal)< AF84} 7] 7| (UE: User
Equipment), ©]-& = (MS: Mobile Station), 7+ A} T-2(SS: Subscriber Station), ©]&
7F A T (MSS: Mobile Subscriber Station), ©]-& ¥ (Mobile Terminal) %=+
k7] ¥ o] F v AMS: Advanced Mobile Station) 52 £ =2 th A€ 4 o}

o] 3t 7] %2 CDMA(code division multiple access), FDMA(frequency division
multiple access), TDMA(time division multiple access), OFDMA (orthogonal
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frequency division multiple access), SC-FDMA(single carrier frequency division
multiple access) &2 -2 TFFgE -4 A & Al =8l ALg-E 4= 9T} CDMAT
UTRA(Universal Terrestrial Radio Access) CDMA20003} -2 541 7| (radio
technology)Z T-&d 2 4 21 t}. TDMA = GSM(Global System for Mobile
communications)/GPRS(General Packet Radio Service)/EDGE(Enhanced Data Rates
for GSM Evolution)$} £-2 F41 7| = &= 4= 3lt}. OFDMA<= IEEE 802.11
(Wi-Fi), IEEE 802.16 (WiMAX), IEEE 802-20, E-UTRA(Evolved UTRA) &3} &
A 71«2 38 E 4 2l UTRATE UMTS(Universal Mobile
Telecommunications System)©] o] T}, 3GPP(3rd Generation Partnership Project)
LTE(long term evolution)<> E-UTRAE A}-8-3}:= E-UMTS(Evolved UMTS)<]
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A& g estA st 98ll, 3GPP NRS A2 7= 3H A vF £ g o] 7] <= 4]
ARdol ool Al gy = Z1& ot
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Far, @he 7 X =0 & A4FeF A (Uplink, UL)E 38 A B S
A 3p grbo] H4=A18kE A H = ol 2 thkEk Ao AHE
ol o] F4l o= AR O T /& 5ol whet vkt & A ol

-0
I e
ol
>

n
>,
ot

o

ngﬂr'owl-ﬂi
o oE oo

M H o o

2
o

12 3GPP A 280l o] g5 = 2] AdE 3 dit] A2 AF e
F71 918k = ol

ol AXI Zefol A ThAl A 1ol AX U, A 2ol Aol X jh w2
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TS Th(S11). ol & A&l dEE 7] X5 o 2 5-E| SSB (Synchronization Signal
Block) £ %-& &3l PSS (Primary Synchronization Signal), SSS (Secondary
Synchronization Signal) & PBCH (Physical Broadcast Channel) & 413+ 5= ¢l T},
T PSS R SSSE Al ke 7| A=} 715 BE5AL, A ID(cell identity) 52l
RS G5 £ BRe 7)Ao R E PRCHE FAlske] A ) U
ARE 5T 5 vk gk vt 2] A g v ol 4 DL RS(Downlink
Reference Signal) & =41 8ho] 8154 21 A1 Y A1 e} & el et & 9l

Z7] A gl vzl ke PDCCH(Physical Downlink Control Channel) a
ol o] t]-& ¥ = PDSCH(Physical Downlink Control Channel)& =213} ¢] &
TAHARJN A28 AHE E5T 5 9rkS12).

o] 3, whre 7 X Frof A4S = sty] ¥8l WY %<4 34 (Random Access
Procedure)& =3 & 4= JTH(S13~S16). T4 4 2 & ¢S PRACH(Physical
Random Access Channel)E 53} 3 2] 91 &-(preamble)< A 4-56}31(S13), PDCCH 2
olo|] tf-&3F= PDSCHE &3l ¥ ) &<l o ¢k RAR(Random Access
Response)e 218 = QITH(S14). o] &, WH-& RAR o] 2AIEH HAHE
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Control Channel) A %-(S18) =33 4= it} @dko] V| X5 0.2 A F3)= A o]
A B E UCI(Uplink Control Information)&}3L 2] % $+t}, UCIi= HARQ
ACK/NACK(Hybrid Automatic Repeat and reQuest
Acknowledgement/Negative-ACK), SR(Scheduling Request), CSI(Channel State
Information) 5 33} 3$t0}. CSI= CQI(Channel Quality Indicator), PMI(Precoding
Matrix Indicator), RI(Rank Indication) 5 & X33t} UCLi= YHHa o2
PUCCHE &3l &5 A vk, Ao} AR} o7} FAlol] HF=ojof & 7
PUSCHE S3ll d&5d o ok 3k U EQ A9 QH/A A ¢ ufef &
PUSCHE &8 UCIE H|F7] 4 o2 AEe o 3l

[46] T 27 Bk o] AA] o Eo] A& 715 ek NROA AR5 = 54 g9l
TZE Y 2ol
[47] NRO A AFared =7 @ &laFel 5 A4S oz FAET) shvbe B4

2 Y2 10ms®] Aol & 7HA

)

)
,2702] Sms BF3Z-Z
|

Aolgrt stite] qEZY L s o] o SRR HEuw, A H 2y )
&3 7N 97+= SCS(Subcarrier Spacing)®ll ©] &8t} ZF & 55-& CP(cyclic prefix)°ll
e} 1271 = 1471 9] OFDM(A) A &2 X388t} B8 CP7FAME 5 &= 45, 2
EFEL 14N AES x3ec) 34 CPrE AMEE = A, 4 EFEL 127119
AEE 253 o] 7] A, 41 52 OFDM Al & (52, CP-OFDM 4l &), SC-FDMA
414 (52, DFT-s-OFDM 41 45)& ¥ 8he = glt},

(48] NR A| 28l o] A 3= 3pito] whidkel] Al ¥ 3 5] = 5579 A &1kl OFDM(A)

& 5 4| (numerology)(¢ll, SCS, CP A o] ‘F)7} AFolst7A| 44 5= Ut o]

A5k o] AER A E A A, SF, £5 == TTHCA 94,
TU(Time Unit) 2 =) (At A[h) 7-3to] ¥ A& 1hel] AolsaiA 44
T 3

[49] 532 &3 A 2 EE g gt

[50] ghol &322 AIZE mr| /1ol A o] A ES E3HE o &
358t 5ol 1479 A &S L8k, g cpel A
12709 A& E3gko), dbgab= Faka Bl
3253} RB(Resource Block) ™ 3k S| Q1o A &9, 12)9] A &gt
Hurd ot g A o] ¥ttt BWP(Bandwidth Part)™= 3} S| ¢lo)| A B9 ¢ 48}
(P)RBZ A 2| ¥, &}t 2] 7% 2 X](numerology)(l|, SCS, CP 4 o] )l
-3 5 At vk gk H o N7H(el, 570) ¢ BWPE 23e 5= St} ol
A2 2 3tE BWPE Sl A ¥, shube] dehE] = shuke] BWPRE
A3} = 4= 9l A 18] = A7k e @ A= A9l 2 A (Resource Element,
RE)E A ¥, stite] A A& wjsdd 4= )

[51] %= 4% A7]-¢hH] (self-contained) &5 2] -2 & U E B olt},
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UL Alo] AE o] B 23 5 gl A7]-ghu] T2 SR O G} o

Sof, 5% Yo AL N7l 8L DL Ao} AW e Agah=d) A H (o3,
DL Ao o), &5 el whAut Moh o] 418 UL Alof Al & A% stz

AF8-E  glth(ol 8, UL Alo] 94 9)). N M2 712} 0 o] /2] 4 <=o|t}. DL Ao
4% UL Alof @S9l Abole Sl+= XF’J °ﬂ°d(°1 s}, Hlo] ] &%) DL tl o] B
Ase A8 AFSE 7, UL Hlol B A5& fla AF8d = Aot Alo] o34
tol g & < Alo] ]:DLtoULi—O‘ULtoDL*%}J%%} 4
F U d A2, b2 A 1d] T 7 AT A TS A AR
v ¥ ik
1. DL only 7-4
2. UL only T4
3. Mixed UL-DL 1-4
-DL % 9 + GP(Guard Period) + UL A o] %
-DL;ﬂM d9+GP+UL 99
*DL 99: () DL Hlo ¥ <], (i) DL Alo] &<} + DL o] ¥ 99
*UL 99: () UL HlolE <, (i) UL Hle]8 < + UL Al 99
557 A7]-2ke] S5 el &9 A d o] ufsg E = o & LA gttt DL A o
% Foll A= PDCCH7F &2 <= laL, DL Hlo| ¥ & Sl A i= PDSCH7} A %52
= 9lth. UL Alo] & o)l 3= PUCCH7}F A4-E 4= 9141, UL Hl o] ¥ OWOM%
PUSCH7} A& =+ At} GP= 7| Al 53 whio] H4l B A =41 &
Agtet= HA s 4 B A $4 B Sk 3G o A ARk 713%
A gatcl, A B2 o) o)A DL A ULE AStE] = A A o] AR A& o] GPE
/\4 7<4 }E] 2= o]ﬂ.
olat, Zkzt ol &g A el thal Ko} ApAs] A gk
PDCCH3= DCI(Downlink Control Information) & &4F3tt}, o] & o, PCCCH
(57, DCI):= DL-SCH(downlink shared channel)] A% ¥ U 2}-9] st
UL-SCH(uplink shared channel)ol] T $F 2}l & A B PCH(paging channel)©]]
)&k Ho] A A B, DL- SCH Aol Al <8l 4 | PDSCH ol A A5 = 3y
e SHH 2 A9 AT Ao wlA Ao thek 2l & R, HE AE Ao
%, CS(Configured Scheduling)2] 4] 8}/3] Al 52 }Et}. DCIi= CRC(cyclic
redundancy check)& ¥ 35}, CRCi= PDCCHE| A f-AF = A8 8- 52of uje}
t}eFst 2118 2)(of], Radio Network Temporary Identifier, RNTI) & W}~ 7] /2~ A &
"} o & £, PDCCHY} 54 @S 98 A oW, CRC= @ 21 2o,
Cell-RNTI, C-RNTD & v}~ 7] ®t}. PDCCH7} o] 7 of] #3F o] ™, CRCE
P-RNTI(Paging-RNTDE 7} 7] ® ¢} PDCCH7} A 2~ 8] A H (4], System
Information Block, SIB)®l] ¥t 7l o] H, CRCE SI-RNTI(System Information
RNTDE n}27] €Tt PDCCH7F Y 5 & & ol @3k 3lol™, CRCE
RA-RNTI(Random Access-RNTDE w1} A7) F T},
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PDCCH+= AL(Aggregation Level)°ll w2} 1,2, 4, 8, 1671 2] CCE(Control Channel
Element)Z 7~ ¥t} CCE= 54 Ald efol whet 24 % &2 PDCCHE
A sah7] Y8l AFEE = =d 4 & @9l o]t} CCE+= 671 2] REG(Resource
Element Group)Z -4 ¥ T}. REG 31412 OFDM A -3} 11-2] (P)RB=E
A o] ¥}, PDCCHi= CORESET(Control Resource Set) & -3 A $-¥ o}
CORESET+= 017l w7 2 2 X (o, SCS, CP 4 °] )& 2= REG A ER
Ao}, shfe] @ibg ¢ ek &2 CORESET= Al b/ 314 S| Q1 o) A
= E 9= AT} CORESET= A 2~ 8l 4 H (4], Master Information Block, MIB)
L= @25 A (UE-specific) %] 7% (<ll, Radio Resource Control, RRC, layer)
AadE s B A9 5 Aok A 4 22, CORESETS 1431 RB 7| 2
OFDM Al & 7l ~(FH dl 3771 4 Als Alrgd el of &l A7dE 5 At

PDCCH 2/ %5 914, &22 PDCCH $H2.5& ®UH ¥ dtch. PDCCH
F-H 3= PDCCH #AE2 A& @do] RUHY & of sf+= CCE(%)& WEHL 24
PDCCH ¥ 1.3= ALl e} 1,2, 4,8, 16702] CCER A2t} ZUEHYE &
PDCCH FHES (581 5) t 2 st 215 E3heith W] RUEH o=
PDCCH %X 59| A|EE PDCCH 7 4 & %k(Search Space, SS)o| 2}aL 7g o] gt}
AN FE FE A FZHCommon Search Space, CSS) L=+ WHa-54 A A
& {H(UE-specific search space, USS)& - Hgtc}, @2 MIB == A9 AT
Alzrd ol o & A7 H st ol o] A F1tel A PDCCH 25 R UH
sto] DCIE 853 4= dth 27} o] CORESET= shu o] e A A F-3kx}
A a1, 7 A A FEE SHube] CORESTH A dHH o, AM F7HE o -2
g Eoll 7] Z38te] o€ = 3l

- controlResourceSetld: A4 +-7t#} ¥ ¥ CORESETE Y EFH

- monitoringSlotPeriodicity AndOffset: PDCCH .U E ¥ 7] (5% & 9) &
PDCCH Z Y E ¥ 3k & I A (&3 @9)& vEhy

- monitoringSymbolsWithinSlot: <% W] PDCCH BUH & 4] &8 L}l (],
CORESET?| 3 W7 H&(5)S HWERY)

- nrofCandidates: AL={1, 2, 4, 8, 16} '# PDCCH ¥1.2| 9+ (0,1,2,3,4,5,6,8 %
siitel g e vhehl

* PDCCH $H.5& BUH H & alof 5= 7] 2] (occasion)(oll, Al {52k
A41)2 PDCCH (R HE ) 7] 3] a1 A o] f e}, &5 el shit o] 42 PDCCH
@ e ) 7187k A A sl

[e]

2 5
1S AN E e 8 5 oA g,



WO 2020/032575 PCT/KR2019/009883
[3E1]
Type Search RNTI Use Case
Space
Type0-PDCC |Common  [SI-RNTI on a primary cell SIB Decoding
H
TypeOA-PDC |Common  [SI-RNTI on a primary cell SIB Decoding
CH
Typel-PDCC |Common  |[RA-RNTI or TC-RNTI on a primary [Msg2, Msg4
H cell decoding in
RACH
Type2-PDCC |Common  |P-RNTI on a primary cell Paging Decoding
H
Type3-PDCC |Common  [INT-RNTI, SFI-RNTI,
H TPC-PUSCH-RNTI,
TPC-PUCCH-RNTI,
TPC-SRS-RNTI, C-RNTI,
MCS-C-RNTI, or CS-RNTI(s)
UE C-RNTI, or MCS-C-RNTI, or User specific
Specific CS-RNTI(s) PDSCH decoding
[72] ¥ 2= PDCCHE S8l 55 = DCI FAES oA &t
(73] [3E2]
DCI format Usage
00 Scheduling of PUSCH in one cell
01 Scheduling of PUSCH in one cell
10 Scheduling of PDSCH in one cell
11 Scheduling of PDSCH in one cell
20 Notifying a group of UEs of the slot format
21 Notifying a group of UEs of the PRB(s) and OFDM symbol(s)
where UE may assume no transmission is intended for the UE
22 Transmission of TPC commands for PUCCH and PUSCH
23 Transmission of a group of TPC commands for SRS transmissions

[74]

by one or more UEs

DCI =9 0_0-& TB-7| 4k (3= TB-level) PUSCHE ~ 7=

&t7] <l f




10

WO 2020/032575 PCT/KR2019/009883

[75]

[76]

[77]
[78]
[79]

[80]

[81]

ARE ¥ 31, DCL ¥ 0_1-& TB-7] 8t ((£3= TB-level) PUSCH 1= CBG(Code Block
Group)-7| ¥} (£3= CBG-level) PUSCHE 2759 317] 918 A2 4= 21t} DCI
¥ 1_02 TB-7] 8 (FE3= TB-level) PDSCHE A~ 7% ¥ 317] &l AF&¥ a1,
DCI " 1 1 TB-7| 4} (5= TB-level) PDSCH %= CBG-7| ¥k (==
CBG-level) PDSCHE =A< 3l7] 918l AF8-2 5 KDL grant DCI). DCI
E90_0/0_1-& UL grant DCI =3= UL 27154 A B2 XA ¥ 51, DCI 9
1_0/1_1-= DL grant DCI %= UL 2=A1& % AH.Z XA = 5= AT} DCI 29
208 52 £33 £ A K (4, dynamic SFNE @il Al AEatr] 9 &
AREE A1, DCT 32 212 818 A A # (pre-Emption) 4 H.& Tdol 7
Ada7] e AEAT DCI W2 0 /EE=DCIEW 2 1L & 250
Aeold digEol Al A= PDCCHS! 15 3% PDCCH (Group common
PDCCH)E Z3l 3ld 135 W deEolA dgd &+ vk

DCI 32 0_0% DCI =" 1_0-2 =¥ (fallback) DCI 3" © 7 %] 3 %] 31, DCI

FERO0_1% DCLEH 1_12 w=-Z W DCI X R0 & A3 = 4 glr}. &9 DCI
FE i A5 R gLl DCI Aol =/ B 5 g o] & A sHA -4 T BH,
=

-5 DCI =92 dhd A Aol whe} DCI Aol =/E = -4 o] drefxit,

PDSCH<= 3}3F5 =1 d] o] E](¢]|, DL-SCH transport block, DL-SCH TB)E
+WH5Fa1, QPSK(Quadrature Phase Shift Keying), 16 QAM(Quadrature Amplitude
Modulation), 64 QAM, 256 QAM & o] ¥z Wio] A&t} TBE 11 5}
FE = (codeword)”} A HTH PDSCH= U] 2719 2= =& Vs = 9l
Q) HZ A~ 35 (scrambling) 2 ¥ 2 v (modulation mapping)©]
FEa, 7 IRy A Hx A8 ES s o] 9] dojol&
g = 4= 9t} ZF 7 o] o = DMRS(Demodulation Reference Signal) 3} €7
2ol v ¥ o] OFDM A} & N &2 YA ¥ a1, s etely X ES 3
A EHrt

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

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

- HARQ(Hybrid Automatic Repeat reQuest)-ACK(Acknowledgement): PDSCH
el atakgd A ol s Fl (o], m=f =)ol thdk 3Holth. et E A ol
sf7lo] AFHom FAY A=A AF-S YETE 9 1= =0 T 3t
S5O ® HARQ-ACK IH|EZF A& o, F 7o m=g = sk 3o
HARQ-ACK 2H| E7} A EE 4= 91 Th HARQ-ACK & H-2 LA B H
ACK(XF3], ACK), Yl A Bl . ACK(NACK), DTX =+ NACK/DTXE % &gttt
o] 7] 4, HARQ-ACK-> HARQ ACK/NACK, ACK/NACK #} -& 8-t}

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

# 32 PUCCH £ 5& o A3} PUCCH A4 2 o] of] u}2} Short PUCCH
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(329 0,2) ¥ Long PUCCH (2% 1, 3, 42 F-3-2 5 st
3£3]

[82] [
PUCCH | Length in OFDM | Number of Usage Etc
format | gymhols NSP;%CH bits
0 1 -2 <2 HARQ, SR Sequence selection
1 4 - 14 <2 HARQ, [SR] Sequence modulation
2 1-2 >2 HARQ, CSI, [SR] CP-OFDM
3 4 - 14 >2 HARQ, CSI, [SR] DFT-s—OFDM
(no UE
multiplexing)
4 4 14 >2 [IARQ, CSI, [SR] DET—s—OFDM
(Pre DFT OCC)

[83] PUCCH ¥ % 0+= ol 2 H| E 7] 2] UCIE &WhefaL, Al g2 7[Rke 2
g E o] AEETh AR ddd 5N A D AE F S AEAE
PUCCH ¥ 09! PUCCHE E-3ll A&3te] 54 UCIE 7| A= o2 HEeh)
k2 A (positive) SRS A 5-3F= -0 7F o &-3l= SR A A S H g
PUCCH A+ Well A4l PUCCH %% 09! PUCCHE A %3t}

[84] PUCCH %% 1-= H U] 2 H]| E =7] 9] UCIE Hkekar, ¥l Al 82 A
FAlNAM (Fap S of ol whet Ge] A EH =) A A ZE0C0) o &
GAHE T DMRSTE |2 Al o] A EH A gFe Al EoA AsHr
TDM(Time Division Multiplexing) ¥ ] 1 %-¥t}).

[85] PUCCH £ 23=2H|EH T} & HE 77]9 UCIE 6t Mz 88
DMRS ¢} FDM(Frequency Division Multiplexing)*| ©] A %-¥ t}. DM-RS+= 1/39]
A2 ol A E5 Ul A& A9 2~ #1, #4, #7 2 #100)] 9% gtc} PN
(Pseudo Noise) ] ¥ =7} DM_RS Al A 25 98 AL-&-¥t} 2 418 PUCCH ¥

£ 98 a4 a9 e gAgE 4 gl

[86] PUCCH ¥ 32 54 =8 At 555 |l @2 ths3l7F ¥ # om, 2
H ER T & H]E A7]9] UCIE & REgt) thA] w3l PUCCH ™ 39 PUCCH
AL A AW =5 ¥ 3R] @) ®E 452 DMRS9 TDM(Time
Division Multiplexing)¥] o] A&t}

[87] PUCCH X% 4= &4 &2 A 555 Woll HA ) 471 @274 t5-3h7}
A4 2 ERT S ] E H7]9] UCIE 4Hett), ofA] whal, PUCCH ¥
39] PUCCH A2 A1l AW =5 x3+¢th Wz &S DMRS2}
TDM(Time Division Multiplexing)*| o] 2 %- ¥ t},

[88] PUSCH<= 3F# =1 "] o] E](¢]], UL-SCH transport block, UL-SCH TB) Z/%+=
e A Aol A B (UCHE 1Fskal, CP-OFDM(Cyclic Prefix - Orthogonal
Frequency Division Multiplexing) 3} & (waveform) *%=+= DFT-s-OFDM(Discrete
Fourier Transform - spread - Orthogonal Frequency Division Multiplexing) 3} of]
7] %3] A<$¥ 1t} PUSCH7}F DFT-s-OFDM 318 of] 7] 23] A 55 = 49,

(
(

2

il
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[89]

[90]

[91]

[92]

w2 W 3l 57 2] Y (transform precoding) 48319 PUSCHE A &3}, o
of 2, M3t ]y o] E7F5 3 459, transform precoding is dlsabled) e
CP-OFDM 33 o] 7] Z3}o] PUSCHE A3}, W3k Z ] o] 7153

74 5-(°l, transform precoding is enabled), @&+ CP-OFDM 3} & 1=
DFT-s-OFDM 318 o|] 7] %3} PUSCHE A48 4= 21t} PUSCH # %2 DCI W]
UL T E) o3l 52 o2 ~AE A, 9 A5 (e, RRC) Al 194 &
(Z/9%E = Layer I(L1) A2 " (o], PDCCH))®l| 7] Z3}o] Wk A (semi-static) & =
»7A& " 2 9 A U(configured grant). PUSCH A% Z =1 7| Wk =
H]-E’—E'—T 7]3]-0 = _rsg.rd 2= 01

H L 3GPP LT3} @A o A = NR(New RAT)E W E 5G 74 B4 Al 25l
gk FF=3H7F X A 21 9Tk 3GPP NR A 22818 vl &-2] Al ~glof| A =0
=] U ES AE ® ¥, TTI(Transmission Time Interval), OFDM
7 = 2 4] (o], OFDM 4 & -7 7F(duration), SCS(subcarrier spacing)) S ¥ 74 5} ¢]
ks @ 275 2hE A H] 22 (o], eMBB, mMTC, URLLC 5)& A I3t =5
AA L ok g, FH 2 AntE 7] 7] 5o T o2 ol EvF o]

AsHA 7 kel whel, 7155 3GPP LTE A 2~ %1 2] LAA(Licensed-Assisted
Access)S} S-AFSHA], 3GPP NR Al = Elo| A & 8] W3] O] S A&Ee] E2ld
2-23}3= vheto] ¥ o v} v LAASF Ee), w3 the] o] NR 4(o] 8},
NR UCell)> 2~ 8l =< E(standalone, SA) 42 B % 2 311 It} & o &, NR
UCell®ll /] PUCCH, PUSCH, PRACH A% 50| A1 1= 4= 9t}

L6 - gl 48 Vs e e 2 Al ke A B4 Al 22E G
AN Al & L EFYITE

ol gt Aol 2lof, W] o S (ela}, L-band)oll A & 2F5h= A& L-cell®
Aol 3}aL, L-cell9] 7} 2] (DL/UL) LCCEFaL A 2] 3t} B3k v 3] tf <
(©] 3}, U-band)ol| A &2t A& U-cell2 A 2 3FaL, U-cell®] 71 8] o] = (DL/UL)
uccetar A ofghrt, Ao g gl of/7l gl of-F o= Aol T2 F 3o, A4
FaE e = Aok Al el o, CO= AR A gk

702l o] *8 Fh(carrier aggregation)©] A ¥ = 7 -, shrbo] w2 Y EHE 529
Aol & 8l 71 A F G AT E ST 5 ATt shue] dhdol Al a9
CC7t 744 ¥ A5, 89 CCE PCC(Primary CO)= A ¥ a1, Y 2| CC=
SCC(Secondary CC)=E A= 4= A} 54 Ao A H/2] (o], CSS PDCCH,

o

M

PUCCH)2 PCCE % oHHU** 2l ﬂti*“* g 4= 9t} dlol B =
PCC/SCCE T3l 4 € 4= At} &= 6(a)= ©@E3} 7| A =12 LCC ¥ UCCE
EG NTE £S5 5= 75‘—%3 o] A] (NS A(non-standalone) F-=). ©] 743,

LCCE PCCE A AW 31 UCCE SCCRE AR E 5= ) @il A B9 Lccrt
TAE A s EA LCCE PCCE AA W 31 YA LCCE SCCE AA =
4 9Jt}. ¥ 6(a)3= 3GPP LTE A 2= 81 9] LAAC] & &-3lt}. = 6(b)= vhd

7| 1%% LCC glo] s} ool UCCE B3 A58 441 3t A5
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A STHSA B.2). o] 4§~ UCCE - 3= PCCE A A ¥ 51 Y A UCCE
SCC= 44 4 2lth 3GPP NR Al =5l 9] 0] ¥ 5] tf ol A= NSA =9} SA
PR R

[93] HI W& o ool thgk 2] 8 ﬁLXﬂ(regUIaﬁon)@] =y, v s o el FAl
TEEANDT AE Aol U Al m2(5E) 9 g ALE oS Aeks)of 3k}
TAFoR B4l wi= Als A Aol WA CS(Carrier Sensing) & 5=3l 3} <]
02 T4 mE(E) ol AlE AES steA o FE gl = ok v E 4l
FE(E)0] AT AES A ¥Evhal a4 95 CCA(Clear Channel
Assessment)7} Al Fthar A o] gk}, 7]-g o] | =2 A9 Al S (o], RRO)

Al ol o A" CCA AL = 75, T4l mE1= Aol A CCA
AR} & ANy 7F A& Ad G E v A (busy) &2 Fekstar, 18 4]
2o Ad FE & ool E(idle) & s 4= qltt. Ad Al 7} ofol Eol kAL
FAEH, B4 =53 UCellol A A& A4S Al2He 4= vk Fa =, Wi-Fi
F(802.11ac)oll A CCA ! Al 2= non Wi-Fi 2l &l t 8] -62dBm, Wi-Fi
2ol tiste] -82dBm e 2 g E o] itk st Ao 72
LBT(Listen-Before-Talk) 5=+ CAP(Channel Access Procedure) = A & = 4= 31t}
LBT9} CAP:= £8% 5= 9lth,

[94] TA A o =2 v ol A o] AP AES
Aold = ATt o & o] W2 v W3] o A9 AEkd
A&l Type 1 == Type 2 CAPE a gt} ARty o 72 vk 2 AJaks] o A5
A4S 98 7] A o] AA/X A FF CAP(el, Type 1 3= Type )& 53 & 4=

O

oz rr

L

o]-)
lo
A
ol
dm
N
o
@]
>
v}
—
e
S
&
©

A

[95] (1) Type 1 °334 =1 CAP ¥4

[96] L 7S AT HAANE ASE /g @dd o Type | CAP &2 S5 Lol th

[97] k2 B s oS B3 Al AES AE CAPE MAIE 5= A Tk(S1110).
o el o) whel A A PE--(CW) ol A W FH2E NS o2
Aelsk 4= qlt}, o] N k& 27| N 22 AAETHS1120). N = 0 WA

CW , Akol 9] gl 5 Q1o] o] gl & MelsTh o]o] x|, ~~¥] 4of wpe} W Q5
F&E] ZEmM)o] 00] 2 (S1130; Y), ¥ CAP #HA S E 7 3 th(S1132). oo,
GE Tx H2E HES 78T o Avk(S1134). vhH ol W@ 5 Fh2-F] gho] 0
] oF R (S1130; N), Y- 225 20]) whe} Wi Q 32 Fb- gk 1NhE
S1TH(S1140). o] o], @ U-cell(s)2] A E o] #F Aefel
Q151 a1(S1150), A E ol 75 A e o] H(S1150; Y) W Q.52 7

SFQ1gkrh(S1130). RETH =, S1150 Aol A A H o] F-F A ef 7} o} L =, Al d o]
Z] 7 Ef o] H(S1150; N), b2 2=l 50| whe} &5 A 7o, Qusec) H.oF {1 A <A
s
22l

Y

(o]

A o5

H&E gkel 0 1A

(defer duration T 4; 25usec ©]7) &2t sl A o] /-7 AE|AA] o HE
13+0}(S1160). A1 7] 3kl A d o] F-F el o] H(S1170; Y), ©E-2 ThA|
CAP A& AN = At} o714, XA 7] F2 16usec 7-7F L v 2 F ==

o N o for
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[98]

[99]

[100]

[101]
[102]

[103]

e AEstE L3 A7, Qusec) B TAE = glt) whd o), Xl 717
), [ A] 23 o] H(S1170; N), B+ S1160 ©HA = A 4=3) 8l o] A =&
A A 713 Fk Ado] FF G QIA] o & ThA] gl gt
T4 AE JE5 A o9 W20 vl CAPl AEE = m, A4 CW, H T
cw, Hd A9 A { A ZHMaximum Channel Occupancy Time, MCOT) 2 3]-8-%¥
CW =7|(allowed CW sizes)7} €& A= A& o Al $HL),

[374]
Channel Access
Priority Class m CWmimP CWm&‘»P T . allowed CW _sizes
P ulmeot, p y4
)
1 2 3 7 2 ms {3,7}
2 2 7 15 4 ms {7,15}
3 3 15 1023 6ms or 10 ms {15,31,63,127,255,511,1023}
4 7 15 1023 6ms or 10 ms {15,31,63,127,255,511,1023}

Type 1 %38 2 CAPll 48 = A4 955 A7 & vheFe Wil 7] x3h4
AARE 7 vk A o=, FA A9 A7 = A ARE 1], FE TU) W
UL-SCH®] HARQ Z & A 2 ID¢] HARQ _ID_ref¢} ¥ # o] &= &1} 2] HARQ
I 2 A A E 93 NDI(New Data Indicator) 352 B2 o] ol 7| Z3te] 244 4=
AT ol REFat Aol A Ad HE e S 2 pek B E Type | A E
A& AAE o] &3te] Az S Tk 45, @22 HARQ_ID_ref®}
H Aol % 3] HARQ T2 A A5 93 NDI ¢lo] EZHH 2 &

2 dAska, ofd A

do oz
b

=9 Ed = pe{1,2’3§4}'§‘-‘ﬂﬁﬂ, cw, =CW,

min,p
A FAHE 2345 AT CW, B IS0 E w3 5]
%k(next higher allowed value)= - 7}A] 71T},

(2) Type 2 3% = CAP %Y

v s 0S5 A A A5 (e, PUSCHE 2383 215) A4S 914
o] Type 2 CAPE ©]-838H= 49, & Aol & Al -7t

2

I
rln

T

short_ul
2 o] ofol &S Al g vE= 2 F-(immediately after) B3] T &2 53
JLEA AL, PUSCHE 23 A )E AFD2 3ot 28]

= 25us

> offl
o

-

:‘Né

i

Ex 1A 7, =9y HHE HEoll(immediately followed) -4F T,

TART T = A7 T A2 A Qo)) ofol s &5 3T 2 E3Hshe}
3GPP NRo|| A= HARQ % 2to thall & A& whr S22 A4 glelo] A o] Hr},

thto]) 7] BoAdE o] oF df= H A& A7k (o, AE ) o
DL/UL HARQ &2t # ¥ H 4 b 2 A4 ol 4

o9 5 gk,

o =
o) A A o R
E 74 NI/N2 =2
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[104]  E o] 441 AA] o & drgslr|o &A WA e 22 895
A of gt}

[105] UL ZW¥E PDCCH: UL 1Y EE Y 2= PDCCHE V| dtt], o] & £9], DCI
¥90.00 1% = PDCCHE 9| v gt}

AN
[106] DL 1 E PDCCH: DL -1 E & 2= PDCCHE 9|3t} o & 9], DCI
10,1 18 Y23 PDCCHE 91 3t}

[107] % ol 2AIEH & 9§ 7 & A g 9] (time unit (TU), B+ time
interval) & 91| $tt}, S5 H4o] Mg EEsir) o 7| A, A ES
OFDM-7] 4} Al E-(d], CP-OFDM 4! &, DFT-s-OFDM 4 &)2- ¥ 3}alt}, B
H A A ol A A&, OFDM-7] 1t 41 OFDM 4l &, CP-OFDM 4l & %

DFT-s-OFDM A &2 A & tf A€ 4= 9

[108] AYd xol al/AY XE Ao & LBT —rsﬁ: A X2 AL 2= 9)i=x)
grolsly] Y&l LBTE 4=l als AL on|ate}, o 2 So], Y X9 A% A%}
Xd@ﬂ CAP AaH(d], 57 Z2)5 538 5 9)

[109] E XA /AE Xl dlall/Al & XE ol o2 LBT 73 A& Xl A AE&
AW% T A=A g8yl flal LBTE =36k A& o] gt} ol & 50,
A X ol A A& (&)l CAP Aak(el, =7 Fx2)s 38 4 Ut

[110] X 8(a)E F=xslo] dshd, NI whibo] HARQ-ACK 1] o] # 83k # 4

/ﬂ r& ou]ghe}, A A 02 NI Wike] PDSCH 74 (¢, mhx] gt Al & 5=41)
PDSCHel| o -8 ¥ = HARQ-ACKE ¥ 3}38}:= PUCCH/PUSCH A % (<,

HARQ—ACKg L} 2= PUCCH/PUSCH®] A2} Al & =& PUCCH/PUSCH U ¢l A
HARQ-ACKo| A A & v g /A 5= = Al 2F Al ) 7ke] H 4 AI7E HA (o], A &
e Aofd 5 gt

[111] 5 8(b)E Fzsho] Ay, N2 ©do] PUSCH 4] ol E 88 34 A&
oluj g}, 44 H 02 N2+= W e] UL Z1 ¥ E PDCCH <721 (o] w4}y 4 &=
4241 2 UL 29 E PDCCHel| t-3-%3= PUSCH A% (o], A1 2 A& A4H)7H]
H A AR A, A E SR FoE 5 T

[112]  Nlo] 9F55A] &-& 75- (¢ll, PDSCH 7}A] 2} A1 &-E] HARQ-ACK A| 2}
AMEZA 9] 1FA o] N1 W Rhyol| thate] dhd-& (A& = /A A E
PUCCH/PUSCHE &3}o]) f & (valid)a}#| 2+ HARQ-ACK 3 (¢, NACK) &

A =L A~
ARG S )

[113]  N27F 9h25] %] oFo S (oﬂ PDCCH w4 ¥ 41 =--E PUSCH A] 2}
A E7EA 9] 1A o] N2 ko] tfslo] @& 3l PDCCHE - A]3Fal (discard)
PUSCH A %-& =55 (drop)st =5 218 5= )t} o1 7] A, PDDCCHE| A=
PDCCH?¢I| 9] &l AAI " &2& F-A|/m] 53 8F= A
[114] 3, U-bandol| 4 3= LBT A 3 (o] & 213 A4 =
7robate], &le] UL A1 (¢, PUCCH/PUSCH) A 4ol thafl 52] LBT Tsﬁ
7181 5 -olatr] fstel (M2 U8 B9 AE A1z A E ? (candidate TX
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starting symbo) & & A 8= Al& L2l 5= Atk LBT 2 3ol whe} 5479
A A2 AN E TR E Zo A UL A 9ol AA Al A2 AEo] AA4E 3= 9],
HA, T o] A A2 A E SRS A Y= G, dEo] ZTEAY BRI,
NI/N2) A AE o9 A =X (& EH, 7 w2 A A2 A E TRE
o ® A LBTAl Ao dls 2455 7Fda AHl = A=A, oy LBT
A& A7 aeleteo] AAEA Fyoll thek nefrt B a4 gt
A 2, 2702 A5 A2 A E TH #1373 #27F A4 H AEol A, Al E #10] A%
A2 Aol d 79 NIN2E FF5ahA] Srahi= v Al & #27F A5 A2 Ao
H W NI/N2E whSah= 8ol A== 4 3
[115] olof] H vk of] A=, U-band®l| A X Z A| % E}% A=z 2
b, 53] U-bandol| A LBT & 2H& aLelsto] &2 Al 2F A4
Hhek L2 A Bl A A L o]of] whE vt
Bk o] Aok HHH & HARQ 45741 5 2H3} ¥ 8 HARQ-ACK S
UCCH % UL-SCHE 4} Zi= PUSCH A% d
,HARQ—ACK ] =& 1] 7] (piggyback)dto] 7 3F= PUSCH % CSI
+= PUCCH/PUSCH A& & 2/3 A o &= frAFs Al 484 4= 9l
g °ﬂ Aol Aot vhH & LBT 7| 9Fe] U-band & 2}ell 7F = gk %] ¢F o v,
SFA] = L-band (EEL U-band) & 2ol &= F-AFsHAl A 82 4= 3]
CC/H]J/], Eg]. =] ‘F M . 5} CC//&] (o] 1:4]/\ CC/}‘JE] Lﬂoﬂ
BWP (18] ), 1= CC/A (O@i)sﬂr BWP (¢19] ~)¢] x3to 2 A=
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[218]

[219]

vl 52 (104)= 22 2 A4 (102)°] %H Alols= ZRA LT T AR B AR E

TASA, 2 Aol WA E A, s, Ak ARk g =

TA LRSS s 918 HE PE—% Eehz X EY
AT o714, 2 A4 (102) 2 v 22](104)3= 541 F4

TS AAE T Rel/E 2300 AR 5 vk SA171(106)=

ERAA A2 A 5 %‘L skt ol el bEILR108)E Sl N A e E
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oy == ARE AT 5 Atk sty o] ZEAA(102, 202)+= & &A1 <l
A 7], AR}, A ok 2/ = b of) whe)l PDU, SDU, WA A], Alo] F 1.
tlol g Ei= A B E L3 sl ﬁ:cz(oﬂ H) VHHE AN YA, st
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A 5ol Wt PDU, SDU, WA Al Aloj A B, tlol B = AR E &5
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A o=, 0}‘/} ]/‘c}/] ASIC(Application Specific Integrated Circuit), 3} ]/‘c}/]
DSP(Digital Signal Processor), 3} ©] /2] DSPD(Digital Signal Processing Device),
SFi} o] /d-9] PLD(Programmable Logic Device) &= 3} ©]/d-2] FPGA(Field
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AoYsk 5 ek B F, Ao R(120)1 W .2 (130)°
RCANCE 1435”ﬂhi$ﬁ%ﬁ
Qe H o] ~ 5 &3 (1 £ 58 oo, e FA

71 7DEFE TR QA ol 225 EF ?J | ARE v 2] (130)]
A = vk

712171 A A

226]  F7F 201400 A 7171e] S5l upek chepshA 79 S Ank. o8
5o, F7F 84(140)+= 3] 4 /HHE}F/] 1% 8 2(1/O unit), TFEH 2
AFE R Z Aol oPJrE M 7 k. o] & A E = A of AR, -

29 A, %% Hd A, MTC A, 4 = ﬂx] AEﬂEL ;M(‘EL 3%
A, Bt A, 71520 ], ALA B/7] 715 13, 400), 71 A = (5 13, 200),
HefE A 7 ok T4 7] 7] AR ol /A 8] 2of] whe}
Ay i M ALEE = vk
[227] T 1590 A A 7171(100, 200) W o] Thekat @ A AR Syl
o]~ B AT AAFAY, Hoj 0‘3%7}
oH &l O;cz 03_75%1 T Ak A& =0, 41 7171100, 200) el A

ME

L, - o
/B Eu5s

AH-11005

OHH

A 0] 3L (120) 2} E A1 (110)= %ﬁp_;cz AA =, AR 12002 A1 -5 ( oﬂ,
130, 140)& 5*13%(110)3 E3 2o A" 4 ) wmak, A 771
200) 9] 7 @4, AW, FYlAE, 2/EE RES sl o) de 848 ¢ 55%%
T AUk A E , Ao 3 (120)3= 8L} o)t LR A Ho R A" ¢

At} dE 5 ?ﬂ o] F(120)3= B4l Alo] ZRAAM, o] Ee]Alo] A
32 2 A A (Application processor), ECU(Electronic Control Unit), ~Z 2|3 ] €]
ZEAA, R Ao ZEAM Fo| HoR FAdEH YTk & A=,
] 2. 2] %-(130) = RAM(Random Access Memory), DRAM(Dynamic RAM),
ROM(Read Only Memory), 3 2 A ¥ = 2] (flash memory), $] 4] ] 2 2] (volatile
memory), H]-3] 24 1] 2. 2] (non-volatile memory) 2/ o] 9] 3o =2
TAE 49
[228] 5162 E o) A8y = A e g 3 A o Al g Ab e
A-g 8 ApFE o] 58 2R, A, 7] Ak, §/5<1 8] 8 A (Aerial Vehicle, AV),
Adt o= dE 5 ¢l
L 16e Fxskd, A= 55% A& 3 AFRE100) QFEIVHH(108),
F215(110), Ao (120), -5+ (140a), A F35(140b), A A (140c) 2 A&
FHH(140d)E E9Fet o= It QFEILH(108)= S-AF(110)9] A7 = 44
T AT &5 110/130/140a~140d+= 242} 5 159 £-5 110/130/1409]) o3 gkt
[230]  SAF(110)= o2 A, 71 A= (e.g. 714 =, =1 714 = (Road Side unit) 5),
Al ] 9% 717153} A (el HolH, o] A 5)Z rAe 5 gk
Aol (120 72 = AHE T3 2H2(100)2] 2452 Aol sfe] theyat
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22 e 9= vt Ao H-(120)5= ECU(Electronic Control Unit)& ¥+t 4=
AT T (140a) = i}%k = AE T8 AFE100)S A gl ek A &
UTE & (1402)= %1, B, 99 Ed<l, vtF], BdolA, 23 44 &
E3E  olrh AT (140003 A = A 5 AHF100)91 ) A&
saotH, FrA T 2 Y T2 28 7 Ak AlA R (1400) = A
B, T B AR AN AR TS DS gdnh AlA R (1400)=

[231]

[232]

IMU(inertial measurement unit) A4, =& A4, & 1/\1 (wheel sensor), 25 Al A,
ZAAL A, S5 A A A, E Y AlA (heading sensor), 4] A EE& (position
module), 7} 2T AA, WEI2) AA, 915 AA, Efolo] A1A, T o] )
AA, 2 A, HFE A, 289 A, 25 AA, 8d XA A L

E3He 5 ek AR FAR(140dE FAF S FA5HE 1%, o EH

AFZ2AEEZY] go] LB AFo = 243t Ve, Falxl 425w

ﬂ%gi%@aEVV:E@ﬂﬂHﬂﬂﬁﬂ o8 BARE A B

FYt= Ve T& TET 3

OWMQ%QEmmt Hﬂifﬂﬂ dlolE], g X oy &
o = Atk AHE FF(140d)= E5E HolHE Ve s A 553
o} mafol Wl Zalg AA S = dtk Ao R (120)= Zatol Wl Ealol uje}

=2k T3 A 100)0] AHE T A 2E upe} o] Fah s
(1402)5 Al = SATh(ell, 58T 24). A& 53 =5l
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