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[63]
[64]
[65]

[66]

[67]

[68]

[69]
[70]

[71]

[72]

AF AR oh e} 7] %, QL Evto] B X3 5 Yk
oI A U AGL S D5 mR0R 5

LI R 8 7 ]'/\L 22 (VR: Virtual Reality), 5% T4l (AR: Augmented Reality),
o

<3 A4 (MR: Mixed Reality)e 37 &t} VR 752 A Al A o] A A vl 4
= CG Y o=r A gataL ARﬂ*QNﬂA%?%oHﬂﬂ%QE
Eo7 CG 378 A AT, MR 7| &2 &2 Al Aol 71 AA &S 4 a1

]:‘{l_
AFAAA Adsh= AFE Ll 7] solt)h

MR 7|2 A2 AA e} 71 A& A Bol o= HollA AR 7| =3
FrAFstth 12l u, AR 710l A= 7HE A 7 A A E Bk JElE
AREE = "L MR 7| =0l A= 7 AA 9F A AA 7 55 g A SR
A= ol A 2fo] o] 9l

XR 7] %2 HMD(Head-Mount Display), HUD(Head-Up Display), &t <=, B &
PC, 315, Hl =219, TV, HA " Afol Y A] 5ol 2184 4 9131, XR 7] 0]
248 A= & XR A (XR Device)2} 4 4= 9t}

o] A, NR A 2 Bl-S £33k 5G B0 thaf| A Ao B e & S,

5G] Al 7HAl 8 8 AR 49 (D) A E Eulkd 4t <] (Enhanced
Mobile Broadband, eMBB) 4 &, (2) th&F2] ™Al EF{] 541 (massive Machine Type
Communication, mMTC) & & 2 (3) Z-215 2 #] %] F4] (Ultra-reliable and
Low Latency Communications, URLLC) & & & ¥ &} PU}

AT AR o (Use Case)i= H A3t E 918l B2 4950 &14E 5 L, v
AR ol &= @A shute] A Al | 3% (Key Performance Indicator, KPI)©l| 7F
FALE = ATk 5GiE ol 218 thFR AL ol &8 frdetaL Al E e o= Sl

W o 2 Z] el Al o]
wBE:ﬂHHﬂE}EﬂiﬂﬂNAEQ%FWEMHWi%H}%%%
Nli o] 2 AHEHJUE o S Aol H S

¢, B9 i 34 A4 ]
At dloleli= 569] A4 B 5 shtolm, 56 A thl A A S oE A g
%@HM*EEL‘%%$EQS@Wﬂ°H°ﬂ 3] B2 A 25 o3

AT = ol Q1A AL gate] §8 ZRIY oA A2 Hlo] 7 hHT.
F7he B9 FolumeyS 8 FL UAEL Talx 21710 F7H L
dolE A% ES AT sHz B el Aol A 58] Frboleh. 2= el Au] 2
(ST W HlTe), Aok v L mutel Qe A e o B 3}

e o] AAREE U del AHgE otk ol F B $§ TRIAEL

N p il [ T = o
ARE ARl Al AR B B A & F48H] flel] g AA = A A 0]
oottt Febe= 2R A B o Ze o] S utd B4l E 2 F ol A
w&e] Tkt gler, ol A2 A H AFEJIUE E5o 434 5= 3
o, S 2R A= AR A delH ASE Ade A=



WO 2020/032569 PCT/KR2019/009865

S8 AL ool T, 5Gi EAF FehSr o] A7 % ALgH Y, 57
Qe so] 27t AL E W] S5 H SR AL FARES A ] e
€0 BHend-to-end) A 91 & 75}, B H QW E o] & Sof, Feb92 78]
Pl e 22w e Bkl Jrhe Selo] e AT-8 F7pA 7] E e
A4 . 20lek AE H QI B 71 A A D 0| 7] 9 B e o B HY S
FaeHE oWl RN EA 2rbEE P e o] A5 Aol o), i ohE AL
oz AEEMES 918 37 4 L AR Aol o714, FY AL
Wl §- she A9k 27189l HlolE G W el

(73] b ol dlgEE 56 A o F Stk BE Pkl A ulv=
A% el AT 5 9l 7% 2, mMTC #a Zo]th 202013717

A A RN 10T A 52 204 ¢ Aol o] & A 2= o Z¥ ) 4 10T+ 5G7F

, AF5F =4 (asset tracking), 2~VPFE SEEE, 5 2 HoF ol Xt E
7bs oAl sk 8 93 dlshE 99 5 shuelth

[74] URLLCE 528 3 gkl 914 Ao Z 2A|-+5 2} (self-driving vehicle)}
22 xAE /ol 8 7hest Aol A& HAE G AHF S WAL A 2E
MUl 25 ettt A E A 3 2] 19| S AntE 18 5 Ao, 4k Abs 3,
2 Fs =2 go] @ xAo| Aol

[75] T80 2 NR A| 281-& 313 5G B4 A 22 8lo| A 9] 2] ALE- of &9
el B} -4 A o = Ay o
[76] 567 29 Tl |7 v Eo A 29 V|7 H|ER HUbE = AEH & Al e ek
T O 2 FTTH (fiber-to-the-home) 2 7| o] & 7|8t F ]S (= DOCSIS) &
H kst = Qi o)y gk w2 S = P A A 0 27 A AW ofY ek 4K
o] (6K, 8K ‘;-; ol Y =R TVE A gsh=t & ¥ ) VR(Virtual
Reality) ¥ AR(Augmented Reality) °ll & 2] A o] A &2 A 9] &% & (immersive)
A = 7:]7] = J-'O‘]—ﬁ]—lj— E7<4 O _9. _J.E_:Lalf_l %tﬂﬁ]— Lﬂl_:;_rqi /\éxé O] JQ_:FLEE]
T Attt dE Eo, VR ALY A5, A 3|AEo] A S HA43etr] A6l
o] A E UEL A Lol 9 o x| Y| EL A A1 2} E3hafoF 3 = 9l
[77] AH& 2H Automotive)+= 2FEFoll T gk o] & F41 = A3 B ARE ol =3 9
5G°ﬂ Aol T3 A2 FEHol E Ao ofAHT o &5 Eof, 5 9k
AEHAUNEE A Y 2 8% & ol e Eutd A& 8%k}, 1
o= v e o] AbEAtE 15 A W S B glo] aFE Y] AAE
A& A 7t vl stol o AbE A} okl thE 2E o= S 9
Al H Eolt}, o]= A2 7F HH A& F3l Bl 9= A 9ol of 7 Sl A
A5 A, 24 2] A e %El%] of 3l Aol Al T B E
HAA H2aZdo] gt v gol], 4 E5-3 2pE (H] 41, A=
Al sk a2 Alololl A AR gk 2 ApE Ak} thE 1A "
tuto]l 25 (o & 5o, B Aol o &l Ry = vuto] ~5) Alo] o
W 8HE THs A gt b Al /S AL Bk b g A&

(o

iy
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=
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=
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[78]
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6
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A~
T

1
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[e)
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thool 4H

A Y EY =12 A53E Aol 7F et AntE g ==
g Evt EEA, A=A, AA, ALk A4 TtHs

[80]

G

5G=E

v =& 5o, 7197t
g MH| A5 R TS XA
3 7] #] 2]

T
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PZaN

[e]

T
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=
N

b
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Foll 4 1915

] @1 & ] (inventory)
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[83]

[84]

[85]

[86]

[87]

AR7} E Qs
% 12 3GPP 7 A& A& VW o = g vk} E-UTRAN Aol o] -4

ClE| H o] A~ ifﬁE—g(Radlo Interface Protocol)2] #| ©] 3 ¥ (Control Plane) 2
AL8-Z} 3 H (User Plane) T7-2 5 YER = = o)t} A 01 By % E}‘Q(User
Equipment; UE)Z} Y| EQ A7} 3 & #2]str] ¥ 8l o8& A o] WA A& 0|
A Y= FEE gtk ARG A H S o E A o)A ]6‘ of| A A
tlolH, ol & &1, &4 o]y & el 7l HolE so] FAlH&= TEE
ofwjghr},

A1A S =8 A5 =2 A € (Physical Channel)-S ©]-8-3}¢] 9] Al 5ol Al
A B %4l A 8] 2~ (Information Transfer Service)E A| & 3t} & 2] A 52 A9 ol
= 1l A S 4] o] (Medium Access Control) Al & 3+= %41 2 9 (Trans £ E

Channel)& 53l A= v} AV S A L& S8l v A A EA o Al 53}

O 1l [e)
= AT Abolol] HlolH 7} o] &gttt A5 A5 9] 28 Al Alol=
%El%ﬂ”% T3l tlolH 7} ol gt} ] Bl A g A ok E A
At o w g g} S A A o x| B A 9-& 5laF Lo 4] OFDMA(Orthogonal
Frequency Division Multiple Access) %2 © 2 W22 %] 31, A 3F% A o] A

SC-FDMA(Single Carrier Frequency Division Multiple Access) %2 © 2 ¥ 2= H T},
A2 A 2] ul A 7 £ 4] o] (Medium Access Control; MAC) Al &2

+=2] Al € (Logical Channel)< -3l /9] #1591 54 ¥ =1 A o] (Radio Link Control;

RLC) AlZoll A 8| 25 Al 5§ttt ?<ﬂ27ﬂ*/] RLC A& A2 Sl+= dlolH

FNE A Y3 RLC A5 2 715 MAC 9] 75 502 139 =5

At} A2 5 2] PDCP(Packet Data Convergence Protocol) A 52 o] & & o] &-&

41 Q1 g o] 2ol A IPv4L: TPveSt &2 TP A2l & BE 2 02 F4 0}7] Sl

B3 AAAHRE & —Zr% & ¢} = (Header Compression) 7| &S 53] g+,
A3 A F 2] ool Y Xk FA 2} A o] (Radio Resource Control; RRC)

AF2 o] HHo| Awt Ao ¥ U} RRC A &2 F 411 o] 2 (Radio Bearer)E 2]

4 A (Configuration), #] 4 (Re-configuration) 2 3}| Al (Release)2} ¥+ =] of

oY, SAAY D B ALE] Aol S BT FA o] el v

U EQ A {He] tole] A& 98l Al2A el &8l Al 5= A8 =8

ofn| gte}, o] 5 914, vt o} Y| ES] H 9] RRC A5 A 2 RRC WA A &

ghotc}, W} vl E 9] 1.9] RRC A5 Aol el RRC 12 (RRC Connected)©]

o

N

_

, T2 RRC 942 A}l (Connected Mode)oll A A ¥ a1, Z18 =] 33t
49 RRC A A e (Idle Mode)oﬂ AA F Tk RRC AlF<] F9lel &
NAS(Non-Access Stratum) 7] 5 Al 4 2] (Session Management)$} ©]-5 4
¥+2] (Mobility Management) ‘& /] 71's€ gt

YES Ao B dlolB & 48k 5tef 211 E -2 A 28l AR E
%-215H= BCH(Broadcast Channel), 3| ©] % WA %] & %416} = PCH(Paging
Channel), AF-&A} E 2] o] L} A o] WA A] & %41 8F:= 3} 8F SCH(Shared Channel)
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[88]

[89]

[90]

[91]

[92]

Sol glrh ok WA 2 E iz W Au] 29 Eel] iz Alo] WAl
A58t SCHE B a8 41" % a1, B A% 9] 518 MCHMulticast
Channel)& 53l $21E -5 9) H, ddo| A Y ES A= HolHE
2N Fp= AR A YR = 17] A o] WA A & &4l 8= RACH(Random
Access Channel), A& A} E 23 oL} A o] WA A& 44138}= 8 SCH(Shared
Channel)7} vt SA1 A o] A Aol slom, A doll vl ¥ 1=
+=2] Al € (Logical Channel) &= BCCH(Broadcast Control Channel), PCCH(Paging
Control Channel), CCCH(Common Control Channel), MCCH(Multicast Control
Channel), MTCH(Multicast Traffic Channel) 5 ©] 1

523 3GPP Al 2=Flof] o] &¥ = = AEE R AR NS AFe

A ek, A S Al 2Rl ol A @k 7] A = 0 2 e 81 A (Downlink,
DL)Z & AR F2lsta, e 7] x50 & AbaFel 5 (Uplink, UL) S 3
ARE AF ATk /AT do] £z PRz dole] L vkt Ao
PR S E3ela, o) Sol £54l shiz AR o FF/8 0] whe) Hd T
A o] EA gk,

T2 o] AA Y Al E o] Aol XY A VA= TV E SEs
52 Z7] A ¥4 (Initial cell search) 2t Y & 5= gFth(S201). o] & ¢ &, &

7| A= & 2 HE| 55 & 7] 4] & (Primary Synchronization Signal, PSS) X - & 7|

g
ot
H,

>

ol

mE

Kel
R

21 & (Secondary Synchronization Signal, SSS) & FAlEtA VA w3 w7 E g,
AID T ARS 5T 5 Ut L 5, dE2 VA5 o2 E &2 Hcl'—/;o:
Z)| d (Physical Broadcast Channel, PBCH)E Al3te] A Ul W AR E & 53 ¢

o]u} 6}?14 o i7] A El—}\ﬂ T/]—ﬁ] ]}\1 0}6]:1313 =)z ]E(Downhnk
Reference Signal, DL RS)E =215l o] slaked =1 A el & gl e 5= )

Z7] A gEAg upzl k& &2 steke A Alo] Al 'd (Physical Downlink
Control Channel, PDCCH) ¥ 7] PDCCHell 2 & g B0 ufe} Ev] st =

& A 9 (Physical Downlink Control Channel; PDSCH)-& 4130 22 4] &1
TA AN A28 AR E &5 5 9Irk(S202).

i, 7145l A 22 LI B £42 A% B Aol gl A
g 71X Tl il el <4 74 (Random Access Procedure, RACH)=
T3 3 = 9l Th(S203 WA 8206). o] & 918, @S =8 919 i< Al 9 (Physical
Random Access Channel, PRACH)S 53l 54 A/ A& TP E
&4138131(S203 ' $205), PDCCH 2 t]-8-3}+= PDSCHE E-3ll 2] 1 E-of tf ¢k
=% H A X ((RAR(Random Access Response) message) S 4212k 4= It} A A
7|49 RACH®| 79, 714 0 2 =& 8’4 A x}H(Contention Resolution
Procedure)E 9~81 & 4= 21 T}(S206).

/\1—/\61— H}ﬂ_ 7o = ;(]-f't Asg 3ot 2 o ] 0/6‘]»30121%]3_ Al & —4(;—/1\_]
2} 24 PDCCH/PDSCH 4721(S207) 2 2] A& = 3 2 9 (Physical
Uplink Shared Channel, PUSCH)/& &] /3 &% = A ] Al 'd (Physical Uplink Control

w
o
ol
=)
)
(03
>
2,
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[93]

[94]

[95]

[96]

[97]

[98]

[99]
[100]
[101]

Channel; PUCCH) &21(S208)& 3 & & vt 53] &2 PDCCHE &3]
Shaked A Ao A H.(Downlink Control Information, DCI)E =213 4= 1T},
o] 714, DCIi= dde]] tfgh 491 e AR5} 22 Alo] JRE gze;f;s}uq, A&
Y20 wpe} 2ol ME th= A A8E 5 Yt
s, ddo] AP A5 Tl 7| A] Tl FAlEE e ko] VA o 2 HE
FAE= Ao A H = sk A/4 %" I ACK/NACK Al 2, CQI(Channel Quality
Indicator), PMI(Precoding Matrix ¢! 9] 22), RI(Rank Indicator) 5 -& ¥ &3 4 91T},
ke A3k CQUPMIRI 5] Ao 4 B.E PUSCH 2/H%1= PUCCHE %3

aiss
FA1E S A

FHH,NR A28 W2 b oo 5 o] g-she] thar o] AR Aol A
AEHS A8t dlole AE3 st7] el 22 2359t ¢, =, 6GHz
ol el HevH Fuha gl 2 o] 88tz WekS arefshar 9tk 3GPPIl A =
°] & NRo|Zhz o] 52 & AMg-8haL glow, & Wi el M= eh O B NR
Al=glo g A,

538 NROIA AR ¥ iz 5041 a9l o] 225 o A3,

NRel|M FFH A R st FL A AEE 2o d o= 749, 74 2l e

10mse] Aol & 7FA ™, 271 ¢ 5ms 3} 32-32 ¥ ) (Half-Frame, HF) S & 7 2] # T,
B3-S Q1 570 9] 1ms A B2 2| §) (Subframe, SF) 2. & 7 o] {t}.

MEZE )2 s ol e R0 R %SLQUJ] MBI W &3 =
SCS(Subcarrier Spacing)°ll 2] &3t} 7+ &55-2 CP(cyclic prefix)oll wHe} 127

HE3= 1470 9] OFDM(A) A& £33 t%iicw¢4ggbgg,qkio
14700l A8 EETL B P AL E = A9, F SR 1200 S
sz 38lalt}, o] 7] 4, AL OFDM Al & (£-&, CP-OFDM 4] &), SC-FDMA 4l &
(%2, DFT-s-OFDM 4l )& 2313 4= 9]

B 1S BE P ALEE A9 SCsel ket 2% Aol A2, mee)
Sogo] sl Aue o) W S5 o] Aot el A2 ol i,
[3%1]
SCS (15%27u) N slot b N framea IN subframeu,
15KHz (u=0) 14 10 1
30KHz (u=1) 14 20 2
60KHz (u=2) 14 40 4
120KHz (u=3) 14 80 8
240KHz (u=4) 14 160 16

N 25 A1 9] A
* N frdmeu orn 2 Ay Eﬂ o] LH ‘Cl] 7H Z,I
% N subframe, uy }\ll H 3 Eﬂ o] LH ‘Cl] 7H Z,I
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[102]

[103]

[104]

[105]

[106
[107
[108
[109
[110
[111
[112
[113

—t e e e e d b e

2% 4 CP7E AR EIE A5, SCSo whel % 8 Bl A, e d
SR Ao AT d & A5 BAE A2

[3%2]

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

60KHz (u=2) 12 40 4

NR A| 2= Ell o] M = 3pt- o] ekl A W gty = &7 A5 1ol OFDM(A)
T 2 2 A (numerology)(ell, SCS, CP A o] &)7F Aol Al 484 = At o]
wtet, L& el AER AR A A, SF, £ = TTH(H A,
TU(Time Unit) 2 53)¢] (At A|h) -3ko] ¥ 3hel Al EZtol AdolslA dA =
T AT 4= NR ZY Y9 £33 725 Aot &35 AIE Q1o A
B EgHe) ol & 5ol, HE CPe] A5 shbe] &5l 1471 9]
v, g CPel 45 shvthe] &30l 1270 9] A &S £33kt
T Ly Qo A &9 HHlgalE g3} RB(Resource
Block)i= 9= S| ol A B4r(al], 12)2] 4:3k Fubgal 2 Aol ® ),
BWP(Bandwidth Part)¥™= 53} | Q1o A H-=0] ¢1<4=31 (P)RBE A 2] ¥,
ShLt9] B 2 ] (numerology)(@ll, SCS, CP 4 o] &)l tl-g-2 4 3l
Hhg k= o N7 (e, 570) o] BWPE 23+ 7 Olq tlol g 41 243t
BWPE ZallA =3 ¥, sfito] vhidhghe| = shbo BWPRF 240 8} = = l T
A 2] =o A Zbzke]l @ A= A 2 A (Resource Element, RE) &2 A| 2 ] 14|
shifo] &4 Al Eo] wigE o

% 55 A7]-2H8] (self-contained) &35 2] T-32E o Al gHt}. NR A| =Bl o A
Q)& ehto]l &3 el DL Ao A d, DL %+= UL t|°| ¥, UL Xﬂoi A
ol B e = A9 2 E EAH SR gt o & , B W
A& N7 A &2 DL Alo] Al d-& A Eshi=t A-8-% a1(0] 3, DL Xﬂoi g o,
E3E o] npx e Ml o] AE-& UL Alo] A& A5sh=t AFEE =
AThelst, UL Ao & 9). N# M 242} 0 o] -9 Aol T} DL Alo] & <7} UL
Alo] @ 2] Atolof] li= AHA @ H(ol8t, tlolH & 9)2 DL ol B HE&
A3l AFE-E 7L, UL Hlol B A3 Al AFEE 5 vk o o 2, o9
TS L 5 vk A4 12 A A E YD H AT

1. DL only 7-4

2. UL only T4

3. Mixed UL-DL -7-4J

-DL % 9 + GP(Guard Period) + UL A& & ¢

-DL;ﬂM 9 +GP+UL ¥

o g -
g LRV uz
ip o MIO

. &t Lo

B
=
13
i
)
= 3

Lo

[e]
* UL 9 < (i) UL tﬂo]H od 9 (i) UL tﬂo]H 9 + UL xﬂoi &
DL Ao & 9]¢l A= PDCCH7} A 44 4= 9151, DL vl ¥
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[114]

[115]

[116]

[117]
[118]

PDSCH7} A% 4= 91t} UL Al o] & 9ol A= PUCCH7} A 42 4~ 9131, UL
dlolH 9ol M= PUSCH7F A5 5= 3ltt. PDCCHOIl A = DCI(Downlink
Control Information), ol & 5] DL H|o| ¥ ~A&EY A H, UL oy A&
AR So] AEE 5 v} PUCCHO| A & UCI(Uplink Control Information), | &
o] DL Hlo]E o] th 3 ACK/NACK(Positive Acknowledgement/Negative
Acknowledgement) 4 2., CSI(Channel State Information) 4 2., SR(Scheduling
Request) & ©] A &2 5= vk GP= 7 A =3 @hdo] $4l RoM Al RE=
Agtehis g i A BEoA $Al BER et dA A AL S
Alggteh, Bz Q] ol A DLl A ULE A s = Al o] A 4] E-o] GPE
A4 ATk

% 62 SSB &2 E oAl gt} ©hib2 SSBef| 7| HEshe] Al B A (search), A 2~ Bl
AR 85 27| 458 e 44, DL EA 58 5733 4 ) SSB=
SS/PBCH(Synchronization Signal/Physical Broadcast channel) £ 3} -=-8-H T},

% 62 x5, SSBi= PSS, $SS€F PBCHE -4 ¥t} SSBi= 471 9] <14:-%
OFDM 4l ¢l <-4 = |, OFDM 4l & "8 & PSS, PBCH, SSS/PBCH X PBCH”}
& H k. PSS9F SSS= 247} 171 9] OFDM Al &3 12770 9] F-9b o =2
/3 ¥ 31, PBCH= 371 2| OFDM 4] & 3 57670 o] E-Rbgah = -4 €},
PBCHol = 2} 19 2 QPSK(Quadrature Phase Shift Keying)©| %]-& ¥t}
PBCH<= OFDM 4! -7t} ] o] | RE$} DMRS(Demodulation Reference Signal)
REZ T4 ®lt}. RB ¥ 2 370 2] DMRS RE7} & 4181, DMRS RE A}o] ol i=
371 9] o] RE7} <A gt

A EAL wol dle] AlZl/Futar FV1E g 56taL, 4] Ao A
ID(Identifier)(ol|, Physical layer Cell ID, PCID)E A &3l= 3442 9
PSS+= A ID 1% Woll A A IDE &3kt A8 5] a1, SSS+= 4
AE8H=d A Th PBCHE SSB (A7D) Q1822 A& L 8} 3Z -9
A&t

o] Al g 3k 2 5] 3 33 ol FelE = vk

)
rir
=)
5 o M
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[3£3]
Type of Signals Operations
1 st step PSS * SS/PBCH block (SSB) symbol timing acquisition®

[119]

[120]

[121
[122
[123
[124

— e e

[125]

[126]

Cell ID detection within a cell ID group(3 hypothesis)

2 nd Step SSS * Cell ID group detection (336 hypothesis)

3« Step | PBCHDMRS [* SSB index and Half frame (HF) index(Slot and frame

boundary detection)

4 ® 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

5 & Step PDCCH and  [* Cell access information®* RACH configuration
PDSCH

33670 9] A ID “15o] EAlSk, A ID 13 H=E 371 2] A ID7F EA g &
100871 2] A ID7} A gkc}. A o] A 1D7F &8 A D 1E ol w3 AR = A
Aol SSSE T3l AlF/E 51, 7] A D W 3367 A& F 37] A 1Dl gt
A H = PSSE S3l Alw/8 54

% 72 SSB AFE A &t} & 72 Frasth, SSBE SSB 7| (periodicity) ]
st Fr1H o2 At 7] A G A Alol] Yol 7R 8= SSB V] U=
20msZ ol Hrt A A& T SSB 7= v EL] A, 71X =)ol 2] &) {5ms,
10ms, 20ms, 40ms, 80ms, 160ms} < 3F= A A= 4= ). SSB 57| 2] Al 2}
3ol SSB B| 2~ E (burst) Al E 7} 7-A ¥t} SSB Bl A E A Ei= 5ms A 7F
AL (S, - ohE A H M, SSB= SS | AE A E Yol A Hf LH
A %= 4= v} SSBY H ol A% 34 L2 vk ute] Fuhs ) oo whet ohe- 3
dol o] 4= Qlr). sty &% Hdl 271 9] SSBE *E§gkt)

- 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 {2~ E A E o)l A SSB FX.9] A gt 9 2] = SCSel| whe} th -3 o]

A ojd 4= qlt} SSB T H.] AIZF $1X]5= SSB B E A E(F, sHEZ-Z 7<)
ol A A7k <ol uhel 0~ L-18 214 FTh(SSB ¢ ¢ ).

- Case A - 15 kHz SCS: FH. SSB] A| 2} A E-9f QIdl ~= (2,8} + 14*n o &
Fro] o}, wkE 9t F=391771 3 GHz ©] 811 2 §- n=0, 1°] T} W53} 5234527} 3
GHz ~ 6 GHz%! 74 -9-n=0, 1, 2, 30| t}.

- Case B - 30 kHz SCS: 1 SSB&| A| 2} Al &9 Qe 2= (4,8, 16,20} +
28¥n 0 & Fo] Wt} vkl =317} 3 GHz ©] 3191 7 §- n=0°] t}. ¥k}
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<357} 3 GHz ~ 6 GHz%! 74 % n=0, 1°]t}.

[127] - Case C - 30 kHz SCS: ¥ H. SSBE| A2} Al &9 el 2= (2,8} + 14*n 0.5
Fol Xt} jkE3t 377} 3 GHz ©] 8kl 49 n=0, 10|t} ¥kE-3} F3t527} 3
GHz ~ 6 GHz%! 7 $-n=0, 1, 2, 30|t}

[128] - Case D - 120 kHz SCS: ¥ 5. SSB2] A| 2} A1 &E-2] ¢ldl ~3= (4,8, 16, 20} +
2810 & Fo] [t} Wk ul F3br7t 6 GHzE. U 2 4 $-n=0, 1, 2,3, 5, 6,7, 8, 10,
11, 12, 13, 15, 16, 17, 18]t}

[129] - Case E - 240 kHz SCS: 3 5. SSB2] A Z} Al & o] old] ~3= (8, 12, 16, 20, 32, 36,
40, 44} + 56*n 0.2 Fo] [}, Wk a) ==} 6 GHzE.UF 2 4% n=0, 1, 2, 3, 5,

6,7, 8]t}
[130] %2 82 SSBO| HE[-H AF& o A&}
[131] W 2915 & TRP(Transmission Reception Point)(&], 7] A =/ 7} =4 21 T o] |l

(F )& A7kl whet B2 Shz A ofu] gk (o) sel A1, W ) ware

2849 4 9lth). &= 82 3238, SSBiE W 29 & o] 85fe] | H R
AEE 4 A} o] 45, SSB €19 ~3= SSB ® 7} - A] 4 (implicitly) & =
2T} SSB HI-& SSB (18] &) v & W A H A}, SSB (¢l &) 18 vl =2
A A= 5= 9lok Txhe] 79~ SSB W& SSB (919 2~y 17 Yol A T L&

[e]

FA T =, SSBE] A F W Whgko] He=o] o1<4® SSBo| M b E U} SSB

B 2~ E A E ol A SSBE #H o) A% 35 L Al o7t &t Tk ) o o
uhe} 4, 8 = 649] & 7T} whebA], SSB Bl 2 E A E djell A SSB W] H o)
At Aol Faba g ool ute} thF-3} o] Fo1d 2= 3l

[132] - For frequency range up to 3 GHz, Max number of beams = 4

[133] - For frequency range from 3GHz to 6 GHz, Max number of beams = 8

[134] - For frequency range from 6 GHz to 52.6 GHz, Max number of beams = 64

[135]  ©iRE 2E-R A S0l H8-5A] = 45, SSB W o] = 170t

[136] o] 7| A =0l 27] &S Al Esh= 4 -F, &2 SSBol| 7| whato
A= RIS AES 5 Q) ol & 50, @R 2 SSBAEES 7 E A, v~
SSBE 2] gt} o] & whhd vl ~E SSB O] Q19 (5, Wholl | ¥/ /dl-§ HL
PRACH #H41& ©]-&5t%] RACH Z e i 55 7 A=l Al A< 5= At SSB=
Z7] A& o] Foll i V| A =3k g kol W& A sh=d ASE 9l

[137] % 9% AAE ALE= SSBSSB_)E 4& % W& oA gt

[138] SSB H{ 2~ E M| E o] A SSBE H | L/ 7F As4 5= 9low, SSB7 A A =

= A9 A AR R ek e 9l ssBAF A A R A5

M A= dol E-n A 7 548 8] AFE ™, A A =2 A5H SSBol| gt
AR = o3 o] A A[Ht)
[139] -HolE-v A 1 A A5 -5 A (specific) RRC A 719 & o] L} RMSIE
JA1E 4= At @254 RRC A 29 2 below 6GHz 2 above 6GHz
H oA BF F(full)(ell, 4o] L) v EW-S 2 3)stt), dbH RMSI=

N
tiuds

N oft
)
B
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[140]

[141]

[142]

[143]

EW-S ¥ 3)3}a1, above 6GHzO A= A H HE9} 11o]
& xghgit) A A o R, T1E-H E WBH E) + 13-4
H|E 9 (8H] E )& o] -§-alo] AR 53 SSBol| g A 27t A A2 4= 9t}
o714, @54 RRC A2 E o] L} RMSIE E-3f A1 A1 A (of], RE)S SSB
%8 98 o 9F¥ 31, PDSCH/PUSCH %2 SSB A& 318 3}
do|E-m A 4 St

- 543 FHEH 9 RRC 92 (connected) =0 1= 75, UIES A,
IRy = S T ol S € SSB Al EE A A& 5= 9l T} SSB A E=
T3} & o] o] (frequency layer) 'H 2 A A2 5= 9l T} SSB Al E ol #g X A| 7}
= A, UZESSBAETAIEHT tZE SSB A EE 4 -7 W9
TE SSBE ¥33lr}. SSB Al E3= RRC A 29 9 o] Z(full)(ol], 4ol L) H| EW-S
g-5to] A A= 4= 9l T} RRC o}Fo] E(idle) B0l = 4 9, U] & E SSB
| =7} AF&-E )
$HH, NR Al =819 75, AE/574 telv7F A F7Fsth A dl (massive)
= th% %= = (multiple input multiple output, MIMO) £-73 o] 18] € <=
.S, AT MIMO 87 o] ang ol upek, AE/42l tHue] 7= 4 e
§ ol o & F71e 4= 9lt}. 3, NR A] 2~ ®lol] 4 3= above 6GHz T Y, =5,
B Ful g oA o] FAlS Al et} AT D el v E Fabgs o
=2 T & o] &5k A A& Aol e NT 737} vl $-
A .wheEkA, Ao 5 6GHz ol /de] t &
A EAS B Hsl AlE A

—_
A}
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N
o

o] 7bs stk 212} 10001 7] 9

ol RE#S E A ‘]3}7] =7 S dade] "ol A=
=, 2y Faae o2 348 a4 5A4E B
o QEEl U 7F AR el of ahar, YA - Wl 37 & QbE|L; 520l s k=
FAXHE(], YA E old =1 ZIHE(DAC), ¥ A (mixer), H &

7] (power amplifier), 413 <=3 7](linear amplifier) 5)& ¥ Q& s} L2,

B St g Gl A A" x2S At B4 717] 9] 714 o

Aol . 1o n 2 Hen g S35 gl d 7 ol obe|ue] 7
DY S0 Sl U 449 e

422 stk o] TXRUON th4= 71 ] Sheu &

7] (analog phase shifter)= R (beam)£] HH_’;}%

WER AL 1A el oA sl )

A 812 1 52 7 (beamforming, BF) < 3l& o §l&
tol B 2] = BF+= Y A& BFS} o} =71 BFO| 5 1F A Bl = Q71 9
U 22 i1 B7H 8] RF -4 & 283 W4 o]t} slo] B ¢] = BF2)
F 453 Q71 9] Qtelvt 849 172 Wh2of) e}k Apol= A7,
= Wl B BN ol shE Al ek E A Hr

2 L

o

1

o N o1 ool S

mﬂﬂ%5~7°&-

L:orlr
gr;ﬁﬂ

o H

é

y

o7
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it}
e onl
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ot
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[144]

[145] 3} sk= 3 W #2](Downlink Beam Management, DI BM)

[146]  BM ¥4 318 =L (downlink, DL) % &% =L (uplink, UL) H &/5=41 o
AREE U= BS(E 2 AE E 441 Q1 E(transmission and reception point,
TRP)) /3= UE 1 E 9] Al Ese) S B 530 §-x817] Y3t A E A,
obeot e A B fols Tahe & Utk

[147] - ¥ = (beam measurement): BS == UE7} Al H Yl xw] Al g o] EA4 S
435t 54

[148] - 11 A A (beam determination): BS &= UE7} A2 2] A 4 W (Tx beam) / 541
W (Rx beam)-& A1 &} &}+= 5%},

[149] - H1 2~ 9134 (beam sweeping): 7] 2] A WA o2 AA AIZFAEH FoF AL
/= T2l Mg o] &35t &gt mv| Q]S A eh= F &

[150] - ¥ H.31(beam report): UEZ} Hl 53¢ 7[Rbsto] HIZRH A5 AR E

Ha1shE 54

[151] BM 742 (1) SSB &= CSI-RSE ©| -85} DL BM #}4 3}, (2) SRS(sounding
reference signal)-S- ©]-8-3H= UL BM d o2 342 5= v}, =3 2} BM
AL Tx & 248t 7] /g Tx W 2983 Rx W& AA35H7] 913 Rx W
291588 283 4 9t

[152] o] o], DL BM #4-& (1) BS®ll 2] g Y 7 ¥ DL RSE (¢, CSI-RS B+ SSB)
A%, (2) UES) 2] ¢k ¥l 1 31 (beam reporting) S 2313 4~ Sl T}

[153] 9714, ¥ B33 A& 8= (preferred) DL RS ID(E) & o]o] t)-$-at= Jx
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[154]
[155]

[156
[157
[158
[159

—t e e

[160]

[161]

[162]

[163]

[164]

A& 4241 Z H (reference signal received power, RSRP)E Z 3513 5= 91T} DL RS
ID+ SSBRI(SSB Resource Indicator) %=+ CRI(CSI-RS Resource Indicator)d <~
A

X 112 SSB9} CSI-RSE o] &3 ¥ o] L4 & vepilt.

5 113} #ol, SSB ¥ 3} CSI-RS o] Hl =4 (beam measurement)< ¢ 3l A8
T At} A 1 E g (measurement metric)< A} (resource)/ 5= (block) &
RSRPO| U}, SSB= 54 B(coarse) B Z4 2 8l A-&¥™, CSI-RSE=
W] Al gh(fine) ¥ 54 & A8l AFEE o vk SSBE Tx W 22918 7 Rx ¥ 22913
5o ALgE 4= QlT. SSBE o] 8% Rx ¥ =92 t}522] SSB H{ A~ E &9
A * M (across) &Y SSBRI®] th&l] UE7} Rx Wl -2 W 4 3H A SSBE] 4~41-&

N xghe 28 a5 4 gleh o] /14, B ol 88 B2 Bt B s o1 o 42
SSBE= ¥ &staL, 5F1}9] SS W A E A E = sh Hi= 71 o] 4+2] SSB

1. SSBE o] &%t DI BM

% 123= SSBE ©]-8 3 DL BM #4 o] A ¥ & Yetdl 3 & S0t

SSBE- o] &3 W H 31(beam report)®l] tl ¢t A& RRC_CONNECTED®]| 4|
29 el A B (channel state information, CSI)/¥ A2 AJol] <=3 H ),

-UET BME 9 8) A8 &= SSB A9l & t 8t CSI-SSB-ResourceSetList &
3 8F&F= CSI-ResourceConfig IES BS 2B =241 3Hc}(S1210). RRC 3}H&}1] B
csi-SSB-ResourceSetListi= 3F1}2] 2}l M Eo A ¥l #2] 2 B E 93
A= SSB A &9 2] 2E S LEHIT o 714, SSB AF Al E = {SSBx1,
SSBx2, SSBx3, SSBx4, @} 0.2 A= 4= 9lth. SSB 1€ 2= 04F-H 63714
Aol = AT

- UE+= %7] CSI-SSB-ResourceSetListol] 7| Z3lo] SSB AU & A2l NS &&
371 BSE-B| 741 8H0H(S1220).

- SSBRI ¥ &2 A& 4241 A & (reference signal received power, RSRP)?l| tf] $t
1 319} 7 ¥ CSI-RS reportConfig7t A4 ® 79, 471 UE3= & A (best) SSBRI
2 o]of] tf-&-3}i= RSRPE BSoll 7l B.a13tH(S1230). ol & 901, 471 CSI-RS
reportConfig IE€] reportQuantity 7} 'ssb-Index-RSRP'% A A ¥ 7 -§-, UET= BSS. 2
# 41 SSBRI % o]l o -5} RSRPE H a1 ¢l

UE<= SSB9} -5 & OFDM 4 (&)l CSI-RS #AHsl o] A4 ¥ a1,
'QCL-TypeD'7} 48 7158 7 5, /7] UE= CSI-RS 2} SSB7}H'QCL-TypeD'
HA A FAF &Y 9 A ¥ (quasi co-located, QCL) A .2 714 & 4= Q).

o] 7] A, QCL-TypeD+= & {F(spatial) Rx &} 1| B ZHA- o) A ote L} L EE 19
QCLH o] 91&-& om] e 4= 9Jt}. UEZF QCL-TypeD THA o 213= B2 DL

L FEE ] NEES A Aol FAS 5402 2 g8 Fsie.
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[165]
[166]

[167]

[168]

[169]

[170]
[171]
[172]

[173]

[174]

[175]

[176]

[177]
[178]

2. CSI-RSE ©] &3 DL BM

CSI-RS &5of tha] 2ty B i) 54 CSI-RS A Al Eoll thaf ¥ (repetition)
ahebm] B 7} A7 ¥ 31 TRS info7} A7 ¥ %] ¢&-& 49, CSI-RS+= H # 2] (beam
management)E 9 3l AF-&H T} ii) vEE vbebv| g 7F A B %] ¢k a1 TRS info7}
AAE 75, CSI-RS+= EZ 7] 32 4] 3 (tracking reference signal, TRS)S 1 3l
AFEE T} i) ¥HE ggh v B 7 A A B 2] 9851 TRS info7F A A H) A ko AL
CSI-RS+= CSI & S (acquisition) S $1 8] AF&H o}

(RRC 3} v E]) §EE o] ON'S 2 A4 ¥ 79, UES Rx W =918 74 7}
FA T HHgo] 'ON' o2 A ¥ 79 UE7} NZP-CSI-RS-ResourceSet-=
AAnk o 47] UES NZP-CSI-RS-ResourceSet W 4] o &= 31} 2] CSI-RS
Aol N 5L T3 slgFd T 37 w0l HE 2 ALt e 4=
AT} =, NZP-CSI-RS-ResourceSet W 9] 2 o] & &1} o] CSI-RS A& Z 3k Tx
WS Eg) AL}, of 7] A, NZP-CSI-RS-ResourceSet U 2 o] &= 3}i}2] CSI-RS
A AT ELS HE UE OFDM A &2 AddE 4= 3

" Wk o] OFF & A4 H 74-9-=BSY Tx ¥l 293 343 #d ),
ko] 'OFF & A4 ¥ 79, UEE NZP-CSI-RS-ResourceSet W 2] & o] &= 31} 9]
CSI-RS At o] A5 Eo] gt sl gfd A 3 Sl A5 A2 AFHria
7} 8k A ¢Fi=t}. =, NZP-CSI-RS-ResourceSet W 9] 2 o] 1= 3}1}-2] CSI-RS
Aol AT ES AR OE Tx WS 58 A5Hr & 132 CSI-RSE ©] &% DL
BM 34 ¢] &t t}& A ¥ et

% 13(a)¥= UES| Rx ¥ AR (%= A Al (refinement)) 34 2 Y EFU ™M, &= 13(b)+=
BSQ Tx ¥ 2= 348 vpepylith T3k & 13(a)t=, ¥ v E] 7 'ON' O 2
AAE A §-0]aL, & 13(b)+=, WH hebn| B 7F 'OFF 2 A A ¥ 7 §-o] o}

% 13(a) ¥ = 145 Fa1ste], UBS Rx W 27 24 of] & s B,

% 14a)= UES A H] 27 g o ¥ & el 550t

- UEs= 'repetition']] ¥+3F RRC 3}2}v] B & 3 €3} = NZP CSI-RS resource set
IEE RRC A 1€ ¥ S E3) BSEFE| 5413c1(S1410). ©1 7] 4, %47] RRC
k] H ‘repetition'©] 'ON' 2.2 A ¥l %] of 3l

- UE+= 7371 RRC 32} H 'repetition'©] 'ON' 2.2 4 A ¥ CSI-RS A4 A E
o] AA(E) el 1558 BSY Y Tx W((EE DL 33F =9l A%
LE))E T3l A2 & OFDM Al ol A Hh& 5241 8 T}(S1420).

- UE+= A2l 9] Rx W18 2 4 $Ht}(S1430).

- UE+= CSI .31 & A EF3kri(S1440). <5, UE+= 737} RRC 3211 B ‘repetition'©]
'ON'C 2 HAAA 729 CSI BarE Aekst 5= gt}

T 13(b) ¥ = 14b)E Fashe], BSe Tx ¥ AA g ol o s A E-u},

% 14(b)= BSS] A5 Wl AA HA o] dl & vEld S5 ol

- UEs= 'repetition']] ¥+3F RRC 3}2}v] B & 3 €3} = NZP CSI-RS resource set
IEE RRC Al 19 % & &3l BSE 7 F418H0HS1450). &1 7] A, %71 RRC
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a2} H ‘repetition'©] 'OFF' 2 M| ¥l = o] 9l o BS2| Tx ¥ =~ 373
SR

[179] - UE+= “37] RRC 32} H 'repetition'©] 'OFF' 2 4 A ¥ CSI-RS A1 A E ] 9]
AL E ol Aol AT EES BSOS A& & Tx (DL 3F 2w 9l A5 FE)S
38l A1 gHoh(S1460).

[180] - UE+= #/4-9] (best) B & A (L= 2 A)eH](S1470)
[181] - UEE A= Wlel tfghID(e], CRD) R & # 2 A H (], RSRP)E BSC 2
B 313F1(S1480). =5, UEE CSI-RS7F BMS 9l A4 5= 7-$- CRIS} o] o tf &t

RSRPE BSO. 2 X1t}

[182] %= 15+= %= 139§ g A7 B S uba v loll A o 24l 2o
A E Vel

[183] CSI-RS A} Al E o repetition 'ON'0] A ¥ 72§~ &£-522] CSI-RS resource & ©|
L3 AF S A &ske] vhEsto] AR a1, CSI-RS AH Al E o repetition
'OFF 7} 45 749, A= t} 2 CSI-RS resource 50 A& T}& A4 wlo g
AEHE 5 vk

[184]

[185] 3. DL BM #& ¥l X] A](beam indication)

[186] UE+ 4 o] &%= QCL(Quasi Co-location) A A & ¢ gt &t M 7l & ¥ H.(candidate)
% A A A] (Transmission Configuration Indication, TCI) “J El (state) &l tf] $F

ZEZRRCAI 1Y HE S &3l 7418 5= St ] 7] A, M- UE (capability)©l

o] &35k, 64 = At

[187] Zy TCI Bl = shute] 322 4] S (reference signal, RS) A|EE 7Fx| a1 A4 = 4=
SATE. 3 43= TCI-State IE€] A #H & YEFIIUE TCI-State IE= 8t B3= 5 7H 2]
DL #3 2l % (reference signal, RS) ™ -&-3F= f-AF 35 -9 *](quasi co-location,
QCL) Bt & A}

[188] [3%4]

—= ASNISTART
—= TAG-TCI-STATE-START

TCI-State ©:— SEQUENCE {
tci—-Stateld TCI-Stateld,

qci-Typel QCL-Info,
gel-Type2 QCL-Info

}

QCL-Info 11— SEGUENCE {
cell ServCelllIndex
bwp-1d B¥P-1Id
referenceSignal CHOICE {

csi-rs NZP-CSI-RSResourceld,
ssh SSB-Index
I
qcl-Type ENUMERATED {tvped, typeB, typeC,
typeD},

}

—= TAG-TCI-STATE-STOP
—— ASNISTOP
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[189]

[190]
[191]
[192]

[193]

[194]

[195
[196
[197
[198
[199

—t e e e e

[200]
[201]

[202]
[203]

[204]

¥ 40 A, bwp-Id'= RS7F 91 2| ¥ = DL BWPE YERHH, ‘cell 2 RS7}H
A X = = HE53E Y EFU M, 'referencesignal' = EF7 QHE| U L E(E)ol| o 5]
FrAF B &- A 9] A (source) 7t ¥ = Fx QMU X E(F) £ ol & X3t
z
E]E

Z A3 E Yerdtt A7) g7 ot Y EE(E)2 CSI-RS, PDCCH DMRS,
= PDSCH DMRS < 4= 2 t}.

4. QCL(Quasi-Co Location)

UE+= 7] UE 2 o7 o7 Aof tf &l 2] & ¥ (intended) DCIE 7} 4] =
%% PDCCHel u}e} PDSCHE t 29 st7| 913, 2 ol M7 9] TCI- El
A ES ¥xdet= dAEE FA1E T 1714, M2 UE 5 ¥ (capability)©]l
o] &gt

3 40l o Al E vfe} o], Z}7Fe] TCI-Statet= 3t B5= 5§ 7] 2] DL RS$}
PDSCH®| DM-RS ¥ E Zko] QCL &A1& A4 st7] A% stebu| g & F3He
QCL #7+= 3 M A DL RSl th g RRC 3211 H qel-Typel 3} F M A DL RSl
& qel-Type2 (A8 € 7355 7HA 2L A "

Z} DL RS9l t-&-3}= QCL B}l QCL-Info W] 3}2}w] ¥ ‘qel-Type'll 2] 3
FoAAH, & 4L T st E HS 5 vk

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

- 'QCL-TypeB': {Doppler shift, Doppler spread}

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

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

o & Eof, M7l ey L EV} 52 NZP CSI-RS 2 74 -, 8l & NZP CSI-RS
U Z E &2 QCL-Type A4 o4 &= 54 TRS 9}, QCL-Type DA ol A =
574 SSBF QCLE AThaL A A/ <= Jltt. ol & §F A A/ A& W2 UE=
QCL-TypeA TRSOI A 54 =&, d#o] 44-S o] &3&llA 3ld NZP CSI-RSE
F4l8kaL, QCL-TypeD SSB =4loll AR-g-¥ =4l H-& 3 & NZP CSI-RS 41
g g

cS1#d 52

NR(New Radio) A] 2=l o] 4], CSI-RS(channel state information-reference signal)->

AIZF L/ = 23k E 8 7 (time/frequency tracking), CSI Al 2F(computation),

RSRP(reference signal received power) 7|4 (computation) & ©] &4 (mobility) &
A& A= o 7] A, CSI Al4ES CSI # S (acquisition) 2} 2+ =] 1, RSRP
A4k w1 2] (beam management, BM)<} ¥ T}
162 CSI v B o] A & vl 3550t
- A7) 9F e CSI-RS S £ = FE =3Ety] Yl UES csief B #H
4 A (configuration) 4 . & RRC A 149 # & &3l BSZHH 218H(S1601).
271 CS19} #HH A A B = CSI-IM(interference management) A} (resource)

A J B CSI =74 A (measurement configuration) ¥ A 1 CSI A9
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[205]

[206]

[207]

[208]

[209]

[210
[211
[212
[213

— e e

[214]

[215]

4 A (resource configuration) ¥+¥ A X CSI-RS A¢ (resource) & A H L= CSI
H.31 A (report configuration) T A H F Ao % s} & E3HE = ),

i) CSI-IM A9 & A B.5= CSI-IM A9 “ H (resource information), CSI-IM
A9l Ml E A B (resource set information) 5= X &St 4= At} CSI-IM A%
A E = CSI-IM AHd Al E 1Dl o) 3 A =, shite] 2hsl Al E= Ao
atito] CSI-IM A & #3138k t}. Z42b o] CSI-IM AHd -2 CST-IM - D] 2] &Y
= Ral=

i) CSI AH) A4 ¥l A W= CSI-ResourceConfig IER &= 4= 91t} CSI
2 A A 9 A H = NZP(non zero power) CSI-RS A Al E, CSI-IM ALl Al E
Y= CSI-SSB A Al E 7 Aol & st E E3}6h= 152 Aot 5, 47
CSI AHl A7 ¥ A W= CSIRS AH A E Y 2EE 36t 47| CSI-RS
Akl A E 2] 22E 1= NZP CSI-RS A Al E 2| 2 E, CSI-IM AH A E 2]~ E
IE= CSI-SSB AHY A E 2 2 E 5 Aol & etuh-E ¥ 93 = It} CSI-RS A+
A EE= CSIRS 2H Al E Do)l of af 2 ¥ a1, shuto] 2hd Al E= Ao
atito] CSI-RS AF & #3838t} Z42b o CSI-RS AH-2 CSI-RS A+ 1Dl 2] &)
= Ral=

NZP CSI-RS #+9 Al E @ & CSI-RS €] 855 L Ellli= RRC 1] B E(o,
BM #& ‘repetition' 3210 B, E& 7] 7@ 'rs-Info’ 20| E])o] DA E 4= Q)

iii) CST ®.31 A A (report configuration) T A B = A ZF =W Q1 &5 (time
domain behavior)& YEF = 231 A4 €l (reportConfigType) 32} E 2
Harskr] 9%k CSI T F(quantity)E Y EFU = B L% (reportQuantity)
S| e & Eskskt) A7) A1 =] 91 8] 5 (time domain behavior)2 7] 4,
H] 7] & == 35-%] 2] (semi-persistent) D 5 AT}

- UE= 7] CsIgF g A A Hol| 7] X3k CSIE
Z A (measurement) $FTH(S 1605). 7] CSI 5782 (1) UES] CSI-RS 4l
24 (S1603)2}, (2) 41 ¥ CSI-RSE &3l CSIE Al4Hcomputation)3F=
HA4(S1607)& F3+3 4= 9tk CSI-RS= RRC #Hetv] B
CSI-RS-ResourceMapping®ll 2] 3l A] 7H(time) 2 =3} (frequency) 5= 1| <1 ol 4]
CSI-RS A1 €] RE(resource element) W33 o] A4 ).

- UE= A7) 249 CSIE BS & H 3l (report) 3HH(S1609).

1.CSI A

NR A28 8T ek 549 cSIEA 2 Bad A 93 o714, 4]
CSI 542 CSI-RSE F415kaL, 41 ¥ CSI-RSE SA 8to] CSIE & 56t
FA e TR Ak

CSISA 2 Ha12] A ZF = el a5 &4 CM(channel measurement) 2
IM(interference measurement)©] <] ¥ T},

NR 2| CSI-IM 714+ IM AH1(IMR)-> LTE®] CSI-IM I} F-A}8E T 24918 7hA]
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[216]

[217]

[218]
[219]
[220]

[221]

[222]

[223]

[224]

[225]

[226]

[227]

[228]

PDSCH d@|o| E v & -& ¢ ¢+ Al 2 A = (zero power, ZP) CSI-RS A &1} =
Sy oz dAH.

BSi= A4 ¥ NZP CSI-RS 7|4+ IMR 2] 7}
ZiRkiasd

Aol thafl, of ™ PMI % RI 3] =¥ 52 gl= 74 -9-, oh= 9] Ap & o] Al Eol A
AAH™, BS EE WEYSAE AY 54 3/ M4 574l thal NZP CSI-RS
A 5 2] A B AL DCIE £ A A gt}

A Al R 2L A" A Aol e Bk A A o' A

1. 1. A9 M ® (resource setting)

27k o] CSI A9l A’ 'CSI-ResourceConfig' &= (RRC 3} 2} 7] E
csi-RS-ResourceSetListol] 2] 8l 5201 %1) S>1 CSI A A Eof tf st A&
kel CST AHY Al ' & CSI-RS- resourcesetlistel] th-&3kt}, o] 7] A S3=
A E CSIRS A Al E 2] 525 YEHIT). o] 7] A, S>1 CSL A Al Eof o
configuration (NZP CSI-RS *+i= CSI-IM 2. & -4 ¥) CSI-RS A1 & &
F3}ali= Zhzho] €SI AFY Al E 2 RSRP Al Abol] AL-&5] 3= SSB A& ¥ 3}alht},

2} CSI AF] Ml ¥ 2 RRC 3211 B bwp-id2 2)'H %] = DL BWP(bandwidth
part)el] ¢ X ¥t} 1] a1, CSI K. 31 M| ¥ (CSI reporting setting)oll & =¥ ¥.= CSI
A | &S &Y s DLBWPE 2=

CSI-ResourceConfig IE®] 3 3}% = CSI AH A& W]l A CSI-RS A 2] At
SRl 352 RRC 4] H resourceType©ll o] alf #| A ¥, 571 4], H]F=7] 4]
L= -4 % 4 (semi-persistent) Q1 A .2 AA = 4 Q)

A9 =74 (channel measurement, CM) 2 4] = A (interference measurement,
IM)S 98 3 = 71 o] 9] CST A MR 52 RRC A|T1E % S 53
4 ¥t} CMR(Channel Measurement Resource)i= CSI & 5-& ¢ ¢ NZP
CSI-RSY 4= 21 2.1, IMR(Interference Measurement Resource)i= CSI-IM ¥} IM-S
23t NZP CSI-RS Y 5= It} o1 7] A, CSLIM(EE+= IME 9] 3+ ZP CSI-RS) &= T2
ANE-A A Al el AR T IME 9§ NZP CSI-RS= =
- A8 AHmulti-usen) 2 F-H o] J1Eg-A 1M 548 98l AF8-H T

UEE Ad 545 918 CSI-RS A1 (5) 2 shvhe] CSI R E 98 444
A AL 93 CSI-IM / NZP CSI-RS AH (5)0] AHE & 'QCL-TypeD'g} 1L
7t 5= dth

1.2. A M ¥ A A (resource setting configuration)

A A" & A A E 5 o = vt ko] B A" & FH o]
3Rk A o] Apd Al 2 A= S dTh

- Bhupo] #pel A" o] AA ¥, (RRC e} H
resourcesForChannelMeasurement®l] 2] 3] =0 #]+=) A A &2 RSRP AlAH&-
gk A F7gol oigh Aol

-7 e A A" Eol A8 EM, (RRC et H

k

E Aol 4] NZP CSI-RSE UEE

d




26

WO 2020/032569 PCT/KR2019/009865

[229]

[230]

[231]

[232]
[233]

[234]
[235]

[236]
[237]
[238
[239

[240
[241

— e e

resourcesForChannelMeasurement®l] 2] 3] s2o] #]1=) & HA| 2 A& -2 214
A4S 3k A o]ar, (csi-IM-ResourcesForlnterference ®=+ nzp- CSI—RS
-ResourcesForInterference®l] 2] &l 520] #]:=) F H A 24 Al "2 CSI-IM HE3=
NZP CSI-RS 7ol A =3 5= 1M S48 913 slolt.

- Al el A A" E o] A% ¥, (resourcesForChannelMeasurement®l] 2] 3f
Fo] A=) A HA AL AE S Ad SAHS g Aol
(csi-IM-ResourcesForInterference®ll 2|3l 520 %]+=) + ¥ ﬂﬂ AL A ' -2 CSI-IM

7149k - S48 93 A o] a1, (nzp-CSI-RS-ResourcesForlnterference©l] 2] &
Fo] A=) Al HA AL A 82 NZP CSI-RS 7|8 1M 54 & 9l gk A o)t

- (resourcesForChannelMeasurement®] 2|3l 520 %] =) slu}2] 21 Al o]
A B H, Z7] A ME S RSRP AAHE 918k Al d Ao djgk Aot}

- T 9] A A" Eo] A B, (resourcesForChannelMeasurement©l] 2] 3]
Fojx) =) 3 WA A AE L Y 4L 98 Ao, (RRC ﬁ}a‘rﬂlﬂ
csi-IM-ResourcesForInterference®l] 2] &l =0 %] =) & H A 24 A€ -2 CSI-IM
Aol A w3l E = b 548 sl AFeE T

1. 3. CSI AlAH(computation

A 7 0] CSIIM el A el =W, A d S48 918 2H7F9] CSI-RS A2
&8z 2 Al E ol A CSI-RS AH & 3 CSI-IM A &-9f Aol o 8
CSI-IM Al 1} A 2 Ao} Qg 545 98 CSIRS A 9] 473=
CSI-IM A-9) o] =9} & A5,

CSI —%7(4% _‘H E‘H UE+= O]_EH /\]‘3]—2- 7]—]4 6]—14—

b 5A4S A8l AAE Z2HS] NZP CSI-RS ZE= (4] A5 #lolofof

ERcia=y
-t 548 918 NZP CSI-RS 3 E 9] ¥ gh4] 2% ¢ o] o] 3= EPRE(energy
per resource element) H| & 312 g,
- A9 545 1% NZP CSI-RS #H4, 1H4] &8 918k NZP CSI-RS A9 ==
A FAE 918 CSI-IM A o] RE(E) ol A the 4] A5 & 7 et

2.CSI H. 41

CSI H.a1E 943, UE7F AFR & 4= Sl A4 B =9k BSell o 8ff Aloj At

CQI, PMI, CRI, SSBRI, LI, RI, RSRP°|| th3l], UE:= N>1 CSI-ReportConfig X321
A", M>1 CSI-ResourceConfig AH¢l A" 2 shv} = 5 7)o Ev7 G H &9
o] 2~ E (aperiodicTriggerStateList 2 semiPersistentOnPUSCH-TriggerStateList©]]
ol &l Al ¥ ¥ =)E E33H= RRC A 1 & & 54l g,
aperiodicTriggerStateListoll A 7+ E €] A 7 ell= Ad 2 A&z o2 7H4] o tjf gt
- A E IDEE A A8k o ¥ CSI-ReportConfigs 2] 2~ E & 33§t}
semiPersistentOnPUSCH-TriggerStateListol| A 7} E 2] A A el &= shube] o 3
CSI-ReportConfigE ¥ 3t}
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[242] = ke 7h7h o] CSI-RS AHY A El-L &) e ST A A El 1) o 7hE)

[243]
[244]
[245]

[246]
[247]

[248]

[249]

[250]

[251]

[252]

CSI-ReportConfigs®l ] 3l A A ¥]3= CSI H.31E BSol| A %38tt}. o] & Eof, a3
CSI A1 A" 1} A 2H¥ CSI-ReportConfigs7} A A 1= vlol] w2}, CQL, PMI,
CRI SSBRI LI, RL, RSRP % % o] & a2 5.1 & 2= g}, thuk, a2 CSI A
A e 3 A ¥ CSI-ReportConfigs 7} 'none'& A Al 6FH, w@d-2 &f| & CSI A

el 7} o 75 CSI FE= RSRPE B 1314 &2 4= g}, &3, 447] ¢SI A+
AR o= SS/PBCH &5-5 913 AH2lo] xghd 4= 3l

A A R | = R

NAFE T E TP QY S T #H NS W A HEeha,
GHE st g A S Bl dd NS E VAo m R E FAgH

(1) =2 3= =2 34 A9 (PDSCH)

[e)

PDSCH<= 3}3F5 =1 d] o] E](¢]|, DL-shared channel transport block, DL-SCH
TB)E -+ 4WHsFal, QPSK(Quadrature Phase Shift Keying), 16 QAM(Quadrature
Amplitude Modulation) 64 QAM, 256 QAM 52| Wz WhHol A8 5t} TBE
Aadsle] =T (codeword)7]- A/ E T PDSCHE & 2719 ZEQ=E

E T A ZEQ) E(codeword) 'H 2 2~ ¥ E-¥ (scrambling) 2 H %
1] % (modulation mapping)©] ~8 ¥ a1, 2} FEQEZ2 HEH A H HE A EES
S o] ko] glo]o] & UHJJE]U}(Layer mapping). 2+ @] o] o] =
DMRS(Demodulation Reference Signal)@} €7 2}l o) vl g =] o] OFDM A £
NE2 AdE A, ote Y X EE S8 AL

(2) &2 staFE =L Alo] A 4(PDCCH)

PDCCH== 8% =1 Alo] A B (DCDHE <2Hkshal QPSK Wz Wijol 485t
3Fu2] PDCCH= AL(Aggregation Level)oll whel 1, 2, 4, 8, 16 7l 2] CCE(Control
Channel Element) 2 -4 ©t}. 3}1}2] CCEE 671 2] REG(Resource Element
Group)Z - ®t}. 3t} o] REGE 39| OFDM A &3} 3} 9] (P)RBE
Ao}

5172 319 REG T2 E oAl 3o &= 1794, D= DCIZF vl 3 5] &= A4
84 (RE)E YER a2, RS DMRS7} |98 5] = REE W EFIT) DMRS & 3142
A8 ) F=9b<E S Q1 ¥E3F O & RE #1, RE #5, RE #9°] w4 <= ¢l

PDCCH+= Ao} A A E(Control Resource Set, CORESET)E = 3 dﬁo\"%E}.
CORESET+= 017l w7 2 2 X (o, SCS, CP 4 °] )& 2= REG A ER
gl ), shvho] dhihE& 918k 5479 OCRESET= Al (b7 0k S| Q1 of A
%7349 4 9t} CORESET3= Al 28l A H (o], MIB) H=3= vh2-E-A4 (UE-specific)
9 Al S(4ll, Radio Resource Control, RRC, layer) A 1€ H S 3] A= 5=
At A A & 2, CORESETS 1-Ad8h+= RBO| 75+ H A=< /i o 370)7F
A9 Al Al d ol ofsf AAd 4 o

7} CORESETE 9 &t T3} S| Q1 W) 32 2] ] 9] % (precoder granularity)i=
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[253]
[254]

[255]

[256]

[257]

[258]

[259]

[260]

[261]

B AT A EH oEl v T shvhE A Heh

- sameAsREG-bundle: -3}~ =11 U] REG W& A 7|9} &L 3

- allContiguousRBs: CORESET W] -2] =3} L= Q1 W 914:-3}+= RB&E 9]
Mol 5L

CORESET W] REGE X Al H-5- vl|sd W2 (time-first mapping manner)©]]

71 Z38he] U F ¥t} 5, REGE-> CORESET W-2] 7w W g #1¢)
=5 W A HA OFDM A =58 Al 2Fste] 078 A a2 du d do

CCE°ll A REG= 9] w33 B} 1 & H|-Q1E¥] 2]} ¥l CCE-REG "8 B}¢] H=
JNE = ¥ CCE-REG vl Bt = shvho] bl o= A AT 1= 18(a)=

H[-QTE] 2] ¥ CCE-REG "=3 Bt & o Al8kaL, & 18(b)+= S1E 2 H
CCE-REG V|3 EFQ] & o] A[ LY,

- 1]-21 & 2] ®J ¥ (non-interleaved) CCE-REG W 3F E} 9] (%= localized I3
EFQD): o1 7 CCEE 913 6 REGE- 31}2] REG Hd & AshaL, gl
CCEE 9% 2= REGES 953 stvho] REG &2 &the] CCEoll t& ?J

- 18 2] ¥ (interleaved) CCE-REG |33 E}<! (== Distributed V|33 B}
Fo] % CCEE 913 2,3 = 6 REGE -2 31} ¢ REG HES A 8har REG
H &2 CORESET el A ¢l E1 a] W, 17] OFDM 4l %3= 27 OFDM 4l &2
/4 ¥l CORESET 4] REG &2 2 5= 6 REGE & ~1*/d ¥] 31, 37| OFDM
A& 2 54 ¥l CORESET LH REG 1523 = 6 REGE R T4 ¥ . REGHEY
=17]3= CORESET ¥ & 443

19 25 QUE @ H 2 ol AT, A9} g Qe e B A4S 93 (25
o1E] & ¥ (interleaver) 2] 3 (row) 7H5-(A)= 2, 3,6 = st = A A =
CORESET 98t e 2]® ©9] (interleaving unit)2] 7|57} PN 4 5, &5
TE 2 o] H(column) 7H571= P/ASE At &5 QTEI 2B o] T gk 227 (write)
2R 51| & 83} o] -9-A (row-first) WO 2 4 ¥ 31, ¢ 7] (read)
2R A-$-A(column-first) Wk o 2 =i Ht} SlE{ g @ el -3l A E
(CS)= DMRSE 98 44 753 DS} S HH o2 A 7153 idol| 7] Z3h4
A -gE o

T2HS PDCCH ¥ 1 59| Al Ed o g 1‘431 (24, HeQl=vad)e
Fgsto] PDCCHE %3l A&= = DCIE & 53 '&o] v 29 3l+= PDCCH
TR E2 A E=PDCCH A4 ¥3F (Search Space) xﬂEa‘r Aeofettt, AA F 1t
ME= 3% A 31t (common search space) =& TE-54 AA &
(UE-specific search space) <+ At} T2 MIB Ho+= -9 A1 A ol
olaf HAH st} o] 4te] A 1k AlE W PDCCH F-E & R U E 935t DCIE
=3 < Atk 74 CORESET A A2 sh o] o] A4 231 Al E 9}

%] 31 (associated with), Z+ 32 &7k A E = 2] COREST A4 3
o) shube] A FF A EE o84 gelu| el Eol 7] 28t A4 H T
- controlResourceSetld: A2 33+ A/ E 9} A H Ao 2] A EE e

-

l‘Sl

I
e, r¥

re o2 e
==
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[262] - monitoringSlotPeriodicityAndOffset: PDCCH B UH & 7] 17H (&3 deh) ¥
PDCCH BUE ¥ 13k L Z A (&3 & 9h& e
[263] - monitoringSymbolsWithinSlot: PDCCH B U H ¥ & ¢ ¢t &3 ] PDCCH
wUE Y 8-S e (o, Ao] A9 AEe] A Al AE(5)S ER)
[264] - nrofCandidates: AL={1, 2, 4,8, 16} 8 PDCCH +HX.¢] 5= (0, 1,2,3,4,5,6,8 %
stite] 4h)< ek
[265]  FE 5= AN S EAE S A
[266] [3E5]
Type Search RNTI Use Case
Space
TypeO-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
[267]  # 6 PDCCHE %3 A%¥ = DCI EWEE oA g},

[268]
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[3£6]
DCI format Usage

00 Scheduling of PUSCH in one cell

01 Scheduling of PUSCH in one cell

10 Scheduling of PDSCH in one cell

11 Scheduling of PDSCH in one cell

20 Notifying a group of UEs of the slot format

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

22 Transmission of TPC commands for PUCCH and PUSCH

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

[269] DCI format 0_0<2 TB-7| %} ({=+= TB-level) PUSCHE ~7A|&H 317 ¢ 8l
AL£-% 31, DCI format 0_1-> TB-7] ¥}t (== TB-level) PUSCH %= CBG(Code
Block Group)-7] ¥+ (Y£1= CBG-level) PUSCHE A& 317 Y&l A1-84€ 5=
24T} DCI format 1_0-2 TB-7] 5}t (F£3= TB-level) PDSCHE 27| & 9 317 38
AF-8-%] 31, DCI format 1_1-2 TB-7] 4} (2= TB-level) PDSCH %= CBG-7] 5t
(Y£3= CBG-level) PDSCHE 275 ® st7] 98l A8 4= 31t} DCI format
2.0 54 &% X9 AXH (o, dynamic SFDE T2l Al L3171 93]
AF8-%] 31, DCI format 2_1-% 3} 8 & =1 A # (pre-Emption) 4 H.& @&l Al
Adslr] 8 AF2H T} DCI format 2_0 2/5-5= DCI format 2_1- 3F1}-2]
OFo 2 Aoy deE 7 AEE = PDCCHS! “1&F &8 PDCCH (Group
common PDCCH)E &3l alld 21 Wl &= A AdE 5 3l

[270]

[271] EHg SR OEEY B AR UE AR VA= E ol R A

S FAlehE theFe A A o &0l thsi A A staral gt

[272] T 20 WA 22 B g o] AA] o Eof upE vk VXS 2 U E QA9
Tl

[273] 5208 FxshH, @2 524l (Reception; Rx) ¥ (beam) ¥} #H ¥ A A&
P ATH(S2001). ol & Eol, 741 W3 #E® A A ol = QCL (Quasi
o-Located), Repetition 'on/off', ReportQuantity /5= TRS-info 52| A A o] )
Ao}, FH Ao = o{pqd AL ddto] A= ]L L= AA o E
]‘?lflfi._ s 4= 9l t}.
[274] g e AAE 7o 7 SS/PBCH &5, CSI-RS, CSI-IM, PDCCH 2
PDSCH 59 tFH A NS F AR UG B B A2 U2 HAS 2= &

9o
=

9o
=
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o9l st A AT EE T4 AUATHS2003). & Eof, FAIH =
ol el stFY A N TUS A

[275]

[276]

[277]

[278]

[279]
[280]
[281]

d & “goll Al FDM (Frequency Divisional
Multiplexing) ¥ o] s=A1= 5= It} W3k AV] & o] Ate] atag =1 AT = A=
2 A X E ) 2] o] (Component Carrier; CC)E -3l 412 = ), o]
A7) E ol gel R A Al Bl Wi A, A4S FH, A 8 S

Fw=ohE A dEE [Hte R & ¢ 9
E 218 23 7 A2 =4 (Receptlon Rx) W (beam)™} T H HA S
A3 = ATi(S2101). ol & E01, 41 W BP0l &= QCL (Quasi

Co-Located), Repetition 'on/off’, ReportQuantity 2/%5= TRS-info 2] A A o] A&
T Utk AR AW S VA T ol AFeteAlE, ke AN
dEg& 7Nk R 3 4= 9]

A== AEd A= 7] Hko & SS/PBCH -5, CSI-RS, CSI-IM, PDCCH ¥
PDSCH -& 43}62} AAE 5T AEUE EY EELH?-—E}E AR 2= =

ol kel Fak o1 NFE-S A%a 4 9l rhS2103). o & 7] & ol
sk = ﬁ = 5L AR Aol 4 FDM (Frequency Divisional
Multiplexing) ¥ o] A %= 5= QIth wak A7) 5 o]t atada AsE= A&
o2 A X E 7| 2] o] (Component Carrier; CC)E Eﬁﬂ AEE 5 ). o] w,
A7) = ol St A NETEY B R/ A, AF FH R/ Y
> FEoteE A dES e 2 & ¢ i

22 e E U EYJIY -9 o & YEdIY 228 FEE,

7] A =-& F%41(Reception; Rx) W (beam)d} #HH A A S D}moﬂ A AEe 4
A THS2201). A & &9, 4 Wi ¥ A A of = QCL (Quasi Co-Located),
Repetition ‘on/off", ReportQuantlty /W= TRS-info 52 AA o] & 5 3
TA A o= ofm g HA L 7| A o] ehol Al AFsh=Al=, FE5h= ’%17\]
Eg 7IHre R & 4 gt

A =& AgE A4S 7|49 2 SS/PBCH &=, CSI-RS, CSI-IM, PDCCH %
PDSCH 5o stFH A NZ T A2 UE B E= A2 UEH8 S 2= 7
ol/%de] stEFE A AT EE vl A AE T 5 ArhS2203). o & £, BV =
ol o] stk A AN E = T AT AL A el A FDM (Frequency Divisional
Multiplexing) ¥ o ¥@do| Al AE= 5 vt gk 7] & ol o] st =
AN = A2 UE A X AE 7) 2] o (Component Carrier; CC)E &3l ©itol ]
HAaE 4 git} o] LqL A7) = ol ek A Al 5o B Yl 2= Hxé,

A% Po) YL Y B Fashs A ES /INeE & 5 9ok

AA 91

Hk-39) 2] A (Carrier Aggregation; CA)©] A4 =W, ghko] ot} 2 &
71Hk o 2 A & t}E RF(Radio Frequency) A ?1(chain)g &3l Al ¥ &= old=1
WS TR 4 At o & 5o, @hdo] & 233 -2 QFeL 25 ESg A,
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[282]

[283]

[284]

[285]

[286]

[287]

[288]
[289]

A7) @ke whel ¥ E 7)) 2] o (single component carrier) 7} A7 H 7 -0l =

RF A Q1 #07F Ab-&ghv}, 13w, A9 AXAE Al e] o o7 & AXHE
7l 2] ©] (component carrier)E T] AF-8-3}= inter-band HF45-3} A A (inter-band
CAYE A RE A #10] 3710 2 AL8E 4 o). o) el & A%, RE A2
#1-> RF A Q1 #0374} 9FE| LY 2 Ax(antenna element) & & F-3FaL, ob' G2 1 Wl W8k
THE F Ak ol & 0], %237 o], RF #<l #1] RF A <1 #07% 914
7 o] 7](phase shifter)E & F5tH @ ofF =71 HIgk J A3 5= it}

Vo) M1z A4 d Bhike] T2A9l 548 welee], AT UE R U
S ANE S A SN A AT D del A Aok
=y

Wik o] A5 (UE capability)©l] thebA] @b of 3 o 5 7FA] B} (Type A/Type
B)o 2 o5l & Itk w3, 7|43 Type AlType B8 2 4ol 3k 4453
o] 25 S Aol B StYE e Al Al1d " S S8l
cnabling/disabling3to], A4 &AL A\ A& = Jl}. o] W], 49 AT Al 1dH &
RRC (Radio Resource Control) 2/%+= MAC CE (Medium Access Control Control
Element)d 4= )t}

g ol A o @t 5 ZH(UE behavior) S 78 35H7] 9] & Type A9l @ 2 Type
Bo| thh& ofefj o] Aol ek v oS o T

(1) Type AS] & A2 THE& A X HE J) ¢ Oi(cornponent carriers) === BWP
(Bandwidth Part)o| A & U Al F ol Ag% = B2 AT ES A A& T E
(Ealﬂ o]) o]_urfgl_l H] o o7 Al sk z,: O}E D}ULQ_ /] ]5}5}

5 Type A9] W2 inter-band CA 2/%E5= intra-band CA7} 2 A = wj,

SHA ofFZ IS FAE 5 = A XY E 7)) 2] o] (component carrier;
COEQ 23, HEXAE 789 lf(CC group), BWPE 2] 23}, BWP “15-9l|
et AR E 7] X 5ro)] Bargh 4= o}, gk Wb inter-band CA 2/5HE+=
intra-band CAE7F 245 H, ol I 2 I {1 & T fHole AXHE

7l 2] ©] (component carrier; CC)E 2] 23, F X H E 7))o Z15(CC group),
BWPE 9] 23, BWP 130 thgt A KW E 7| x| o] Harst 4= Qi)

(2) Type BE] w@d: wido] 'l TXRU/RF A Q1 7F 3 8H3}=%] t}5~2] TXRU/RF
A& ¥ gsh=A]ol #A glo] A= & XL E 7] 2] o (component
carriers; CC) J1= BWPO A EAo] AFH = S Aeas dd ofda
Hlozgk 3413 4 9l vdg o gk

T

ol

rot We,

m

o TR - ] }/\1/] i EF]Y o] TypeAJZ] Type BRI A &

2l
¥01
\E
S
F‘(
3‘:
E
O
Pﬂ
N
=
2 T
b
o |
ol
adi
oy
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[290]

[291]

[292]

[293]

[294]

[295]

[296]

[297]
[298]

[299]

(L
e
4
'
e
o
il
=
ed
v)
ﬂl\ﬂ
o
4
'
i
B
%o,
=
e
o

U
<
o]

[¢]

o
N

)
R
L
jic)
©
it
©
0%
1o

2

iy

o3
2
0
NUR)Y
R
(o]
—
<
=
[¢]
ol mlo
N
o
T,
>

W fo
i

>

Z
o fo

x

=)

il

0
rE Ogr',

o
i

o T

i o
dob oy o rfr

iy

_ﬁ
oby
o
N,

oft ox, folr )

o 12 o
ot
-

il

)

N
!
T
m
)
)
2
N
N
s
o
fo Ay
Cor
| oX
o
=2
k1
o
i}
-

oy i
i

G M2 TE T )
Z+7kol AXAE Felo & 53
& Eof, @dol Al CC#0 CCH12] F o] HEFTE el Eo] 44 45,
CC#02 E-3ll SS/PBCH & 50| =A1 ¥ 11, CC#1S 538 PDSCH7F =419 5= 9l tl,
o) 2, CC#0-S E3l PDSCH7}F 5741 5 31, CC#19) 4 SS/PBCH &= o] =214
4% At} =, SS/PBCH &3} PDSCH7} A 45 = 2 H E 7 g o] 7} 4ol gt
I ATt

o] u], SS/PBCH &5 ¥ PDSCH 41-& ¢ 8 vt 22 ko] el 1(Type A
2 Type Byoll whefA] ol 3t 4= 9t =
B2 Aol s AAE = v B35 F 4o
53| enabling/disablings} o], A2 74 5} A %] A] &+
Al 19 ¥ & RRC (Radio Resource Control) 2 /5%
Control Control Element)¥ <+~ 34T}

ol&l, T 719 XA E 7 2] o] E(component carrier)S A7 a1, 247} o]
ANXHE 720l & 53] SS/PBCH &5 3} PDSCHE 418t 45, &
kg ol A o] Type A2l @& X Type B wido] &2 A H &% gt

(3) Type A°] &'d: CC#0oll A 5% SS/PBCH &9 5418 213
H A3/ g =4l obd 21 W3 CC#1o A A4 PDSCHE 5418 9] &
H A /A e Al ol d 21 & 217 g A4 sto] SS/PBCH &5 PDSCHE
G218 4= Qi) o] wl, PDSCHE 41 8hi= ob g & 1§12 a1g 5o 9l at,
SS/PBCH £-5-& Al 8= W (beam)- W 2~ 9] 8 (beam sweeping)©l] &] 3l H 7 =

A
T At

Sk | CC#lol A A4 = PDSCHeN th &k & 7F QCL 3 Z(spatial QCL
reference)7F CC#0°ll A A %% = SS/PBCH £-5-¢1 7-5-, @+ h& CC# 1ol A
7 %% 3= PDSCHS} CC#00l A1 A 45 &= SS/PBCH £5-0] F1F4] 2 (spatially)
QCL¥ Y ttar 7HA &t &5 4l ofd =21 WIS 343t PDSCHS}
SS/PBCH £5-& 413 4= gt}

(4) Type Bo] ©@:

1) PDSCH7} A& 5] = o] A3h/= 4 3¥ 44 W19 = PDSCH % SS/PBCH
55 A1 4= Qi) o & Eof, @hito] PDSCH 5410 ¢ S &3ftar
Fhdst AL 7] A 5 o] @idke] PDSCH 4l o] T FQs8tthar A A ehH, w2
PDSCH F=2lof & 3t&l %

o & E0f, 7| A =2 F221 §] 2913 (Rx beam sweeping)= 3314 X5

{t l"
rw
i
=
L

= (component carrier)& A7 ®FaT
A~

O

nH
)
N
B

& F%5HE Type A 2 Type B
£ o A9l AE AdE e
Z,:

%2,
nt
o

3 o, & AlS
MAC CE (Medium Access

e

N
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[300]

[301]

[302]

[303]

[304]

A A28 3o 24 PDSCH <741 &) §-H <=9 7F SS/PBCH &5 =41 9] 9-4

THHRY =58 Wk A Qi(lmphcltly) A T A

S QCL-2 long-term & 2 A4 2 4=t} upehA], ghko] & Al o
PDSCH¢®} $H7] 441 ¥] 3= SS/PBCH & =-°] SS/PBCH & 5-#1°]e}al & o,
PDSCHZ@] EH st &%+ QCL 7 (spatial QCL reference)”} & Al F ol $h7] A5 =
SS/PBCH E-5#10] o}l 7] M 4H SS/PBCH 55#0= A A4 & it} o &
743, Type B/] WS FadteE A5 o] FAE g Ak R VA w5
thiko] <25t o ]C o whet & 2bet & whdol Al A /A A 5= QAT
Sk, S5z of| A &2 Hbs3) A (Carrier Aggregation; CA)7}F 4] -85 =
Ag-Ent ol g, @ A X E ) 2] o (single component carrier)”} 4 -8 % &=
g0l & T dsHA X—Jn%/idﬂ T 3
@S SS/PBCH E5#1 41 Ul PDSCH 419 2 S48 5 £ 5, 7]
A7 ¥ PDSCH #= QCL(reference QCL)< 7|4k o 2 SS/PBCH &5#1 2
PDSCHE 5413 = Utk thA] 2all, 7] 54 SS/PBCH £5 #02 913 74
W ekS 538 SS/PBCH 541 9 PDSCHE 5418 4= gl o},

Tz, @2 PDSCH 541 Bt} SS/PBCH £5 #1 57410 & S 4 & &
o], @2 7] A4 ¥ PDSCHE] 7 & QCL(reference QCL)S A &
£ o], &> SS/PBCH &5 #1E5 ¢ 41 ¥ %33} PDSCHE

st7] gk Wl whak gke] xpol 7t A grtal 7S ol ol el gk A -, 7
9% PDSCH 3% QCL, 5, 7] A% SS/PBCH £-5 #03 6&
A&l 5, PDSCHE 94 7 o] o & =4lsh=d —rxﬂﬂ gl
£+, SS/PBCH & =+#1°] A Al ® (resource setting)°ll &M% 31
55 #1373 A ¥ ReportQuantity 7} "SSBRI(SSB resource
indicator)","SSBRI/L1-RSRP" /%= "ssb-Index-RSRP" ¢! 4 -5-, @& 7] A ¥
PDSCH®l| tht -2 QCLell wHe} SS/PBCH -5 #13} PDSCHE 42418 4= 9t}
o]i=, SS/PBCHE = =41 Bt} PDSCH F74l o)l & $-HA &9 & -9

AY 4 Ao} gk, W& SS/PBCH £-5 #0585 213 0 ARg-gF =41 /I(RX
beam) .2 SS/PBCH £-5#191 tf) 3 CRI(CSI-RS resource indicator)E Al 42FHe =
o]

EEE , SS/PBCH & =#1°] A9 A ® (resource setting)©l] 3 g% 21 SS/PBCH#1 3}
< ¥+ ¥ ReportQuantity 7} "SSBRI(SSB resource
indicator)","SSBRI/L1-RSRP" /%= "ssb-Index-RSRP" ¢! 4 -5-, @& 7] A ¥
PDSCHel| tf} &+ &2 QCL(reference QCL)-S S A|6}aL SS/PBCH & S-#1 57219
E2 FACHE = 7 vk vkek, v} 7[R 5 o] P1H i}‘j/] (beam
management) & 22 3 SO @S SS/PBCH E-5#1-& -4l 8h= H| 7l 9
OFDM 4l &5 &<t 241 Hl 2918 (Rx beam sweepmg) TSt A 27t o
4241 WI(Rx beam)©ll th & SSBRI @ L1-RSRPE 7A|AHe 4= 9lt}. o] 714, P1 W

=

B Fahol g, 71 AFo] AE ] A9 Fasta, ¢ AN A9

M}

=70 =TT AR

[

2
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stz B2 vk Py wel B2 E /AT e 48
A% R 5 w%»} oFe 4= 9)

[305]

[306]

[307]

[308]

[309]

£+, SS/PBCH = =+#1°] A Al ® (resource setting)°ll 3= 8+% 31, 47| SS/PBCH
5 5#13 1 7% ReportQuantity 7} "No report” =+ "none" ©] H, ©'&-2 PDSCH
G4 BT} SS/PBCH £5#1 Al & ¢ E & 5 ME}. s,
w2 7] A ® PDSCHOl o) ¢ 3 3F QCL 3 #(spatial QCL reference) &
- AlSFAL, SS/PBCH & 5#12 1% 4 OFDM A &5 & 9F Al Wl A9 (RX
beam sweeping) S 8 e 4= Ut} ol & FEof, @2 SS/PBCH £ 5#12 ¢34
OFDM A &5-& 7215l &9t A2 t-& 74 e & ALS-3 = St o] 5=,
PDSCH A 2.t} =41 }1 29138 (RX beam sweeping) H=+= P3 Wl #g] 52}
AEHE Eoha A S = k. o7 A, P3 Rl ] F2fol &, 7] Aol A

W& g E AL, ko] 4l Hlo] A9 ¥ = FAE o u| e = gl ol & 5,
SS/PBCH 5ol E3515]3= 471 2] OFDM A E-Eoll tl &l Al'd &t gl o] A 9] =41
W =982 Fdskr] f8f p3 Wl #he] F 2o =3E 4= Qv

£+, SS/PBCH = =+#1°] A Al ® (resource setting)°ll 3= 8+% 31, 47| SS/PBCH
5 54#13 17 ReportQuantity 7} "No report” = "none" ] H, &2 SS/PBCH
E59] 72 Bt PDSCHY| #4ld & A& & 7 dvh 1882 E
SS/PBCH £-5#19] A8 FA|5FaL, 541 Hl 2~ 913 (RX beam sweeping)-S
T8ll/7 sk &=t} ¢, ReportQuantity 7} "No report” 2 A4 ¥ 7§, whiko]
HEEA] 241 W 2 915 (RX beam sweeping) S =38 8l of o= A& glo =,

71 A =ro] @k e] PDSCH 7412 Z4Al|ato] whike] =41 ¥l 291 (RX beam
sweeping) ‘& 2ol A gk-& 7}5t 4= 9]

2) SS/PBCH £-5-0] A &3 =1l 4 6*6}/4 2 3}H 4241 ¥l o =2 SS/PBCH
B = 4 PDSCHE §2213%t), &, 7] 2| =F0] SS/PBCH &5 =418 53 RRM 5 9]
= (measurement) 2/%E3= 41 {1 7] A1(RX beam refinement)©] T < Q 3t
Ao = whbo] A A/ A S, @2 SS/PBCH E-5 7210l A3t w5 =41
olurE 1 ule A8k 2= 9t} = vubo] SS/PBCH B8 52412 E3 RRM
52| &7 (measurement) 2/%E= 541 W 7] A (RX beam refinement)©] T & Q 3t
Ao A Fd, ¢S SS/PBCH £-5 S=2l0) A3l 5 424 o} 2 1
W& AT 4 it} o] wf, 7] A =& widof Al =41 {1l 2915 (RX beam
sweeping)©| 7Fs ol 5 A A /XA 24 PDSCH 41 H.T} SS/PBCH £+
T2 AT F & O A (implicitly) @ 2 A A/ T 5 vt

3y e ol X EE 7 2] of(primary CO)Z A %% = A& 2] 42219]
=& FHEE Er) =, PDSCHS}F SS/PBCH E5 o)l A Z o] g
AXAE 7] o (primary CO)R A5 = AN & FAl8k=d & 3e/# 4 st

| g

T2 WS A sk

oA HAAE AFXHE Ao s F, 7P e olul A = 7 o
ANAAE ZF=AXAE 7o & B3 TAH = 250 ¢ & 94 &9 & &
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F Qlth iz, 7] Fo] $4 STt E S WEIE Aol Qe 2B
w

[310]

[311]

[312]

[313]

[314]

[315]
[316]

[317]

[318]

PDCCHS} CSI-RSON &= §-AFSHAl 248 2/mEi= 2 5= Qo) opah, Ak A A
o 1 o4 2] SS/PBCH &3-S CSI-RSE 8 A]/2] -&-31= 7 -5, Yol A o3
ReportQuantity 2] "SSBRI"+= "CRI"E th A dto] a4l & o= glu}. m&k A A o

1ol el AEIE 7)g]o]= BWPE WA 3te] & 4/2-g/8 o) s 5= 2}

St widto] M2 U E T U9l ¥ E Jl 2] o] E(component carrier)2 A7
ka1 74 zko]l A XU E F)e]o] & E3 PDCCHS PDSCHE =418 5= gt} o &
Eof, @il Al CC#o} CC#12] F 7l XU E FfelolEol A4 4§,
CC#0< 53] PDCCH7} 541 ¥ a1, CC#12 -3l PDSCH7} 52142 4= Sl th.

v 2, CC#0-S &3l PDSCH7}F 741 % a1, CC#191 4 PDCCH7} 741E 5%
At} =, PDCCH ¢} PDSCH7| A45 &= A X I E Ae] ol 7} Aol e 4= It

o] u], PDCCH ¥ PDSCH =212 93 vk 5 2k8 viko] EFl(Type A 2 Type
B)oll whebA Aol & = Qltt. w3k, 7 A5 ¥ 5= Type A B Type B H =
AolatAl A H = dide] 25 T Aok stuE A AlF Al1d S F 8
enabling/disablingato], A48t AL} A A3 4= QlTh. o] W, F AlF Al 1™ S
RRC (Radio Resource Control) 2/5-3= MAC CE (Medium Access Control Control
Element)d 5~ AT}

ol&l, T 719 XA E 7 2] o] E(component carrier)S A7 a1, 247} o]
ALUE 7¢)o] & E3 PDCCHE} PDSCHE $:418F= 7%, & o] A 9
Type AS] @ 2 Type Bo| ©@hihe] 2418 4w B 5 e,

(5) Type A2l & CC#0°l 4 %15 PDSCHE +4l3l7] 9 &l
H A 3/A e Al ol d 2 W3 CCHlol A 5 PDCCHE 7413817 9 @l
H A /A e Al ol d 2 W& 217 ¢ A st PDCCHSF PDSCHE 4l &

A
T At

(6) Type B Wit
1) PDSCH7} A %] = Yol A3lek/& 4 slel A W1 o2 PDSCH ¥ PDCCHE

2180}, 2, PDCCH 5541 Bt} PDSCH 52410 28 $ 4591 & Fr}, o] o,
F-A 9= 71 A To] ol Al A A AAA 3 = Qlar whido] #hgksk 1
o]ﬂ.

AA .

2180}, 2, PDSCH 5541 Bt} PDCCH 52410 28 $ 45915 ), o] o,
F-A 9= 71 A To] ol Al A A AAA 3 = Qlar whido] #hgksk 1
o]ﬂ.

AA .

3y e ol X EE 7 2] of(primary CO)Z A %% = A& 2] 42219]
=0 0L E Fr} = PDSCHSF PDCCH =0l A Zdjo|ng] AXHE
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[319]

[320]

[321]

[322]

[323]
[324]
[325]

[326]

[327]

[328]

7N 2] o (primary CO)Z2 A F ¥ = M3 & A= A3d/3 4 sd 74 W&
A gt

4 el A AA4E AFEEE AN E T, 7P W2 A A B b w2
NAAE Zh= AFXHE Aol & Zaf F2lE = AEd o 52 S &9 E &
T ATh =, 7 A o] - ST S AXYE Aol I AE
chboll Al A /A2 o 2

5) PDSCH % PDCCH7} QCLQ o] Qttal 7FA S T A E FE vl
ol &EZ 1 Wl o F£AE )

Sk Al 3k A A] of 1o A 2] PDSCH2} PDCCH= PUSCH2} PUCCH®] T &t
Aow A8 D g 7 Adrt HA o 149 AFEHE 72 o] = BWPE
WA sto] Bl A4 g/ st 4= Q)

Sk AF< 3 SS/PBCH JJrPDSCH Zkel S=alo) w3l A Al o ¢ PDCCHS}
PDSCH zF9] #4lel #gt A A] o= M2 23 E o #3E = At d & &
Type Bo] @hikof] 37 o] o] AXHE sgjo7} AAH 1, = & %’éikjE
7} 2] o] & E&) SS/PBCH &%, PDSCH 2 PDCCH7F =41 5 = 29 (4)ell A

1A A & T ol sk (6)ol A 71 AlE A A & 5 o= st

g0 5 5 3

e’}

A A o 2:

Al o 20 =, M2 THE B 2/ A2 U E AAE 7R = 27 9
st A A art dE| S E u, vt F2 Q= VA Fre] AAH/AIAE
AV R E g

9-A1, CSI-IM(Channel State Information - Interference Measurement)2] A} 2 4
(Resource Element; RE) J|H-& 7|4k o 2 CSI-IM¥} SS/PBCH &5 H-3=
CSI-RSo| HE| Z 8 E uf, vhdo] F2f Q/E= 7| X9 AA/AA &

A B 2 3k}

52 24+= CSI-IM RE S| & o] o Al & A 8t7] /% Lnmd o)t} 5 24(a)+= (2,2) RE
el 7] RE CSI-IMS A w87 93k B ot} & 24(a) & =314, (2,2) RE 3 H
7] 8F CSI-IM-2 CSI-IM©] 27 2] OFDM A &5 2 270 o] Yukgato] 9ig = 4
UTE G A5 S B2 EE OFDM A & Q1E 2 1 g @ H-8EE0F 18] 2~ k
CSI- IME }\ 7<4 E]—L‘ q :L‘j/] :ﬂ‘, CSI'IM% (k CSI—IM,1 CSI—LM), (k CSI—IM,1 CSI—LM+1), (k CSI—IM"'1 s
lesim) 5 2l (kK cspmt1 |1 CSI—IM+1)Oﬂ 3l 3l REE 58l 4414 4= At} 6&%, =
24(a)2] (2,2) RE o § 7|5t CSI-IM@]| &l d3}:= RE 31 H & CSI-IM RE 3| &1 ‘0. &
PAE TR A

%= 24(b)T (4,1) RE 3 & 7| HF CSI-IM-& A ™ 3H7] 918k =W ot} &= 24(b) &
234, (4,1) RE I & 718 CSI-IM-2 CSI-IMe] 171 2] OFDM A £ 2 471 9]
Eak o] WS E 4 vk e VA 5 S 2 E OFDM A & Q1 2 ] i@
J":ll }%Jﬂ (1)_] t;_q —_ k CSI-IM E’ }\ézé W= q‘ :L‘j/] :ﬂ‘, CSI'IM% (k CSI—IM,1 CSI—LM), (k CSI-IM

S
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[329]

[330]

[331]
[332]

[333]

[334]

+1 Tesim)s (K estnt2  Lesim) 5 2 (K ese wt+3 Lest w°l B3t REE B3l 4l
T Uth g, ¥ 24(b)] (4,1) RE =H ¥l 7] ¥k CSI-IMol| 3] 3h= RE &
CSI-IMRE #f¥ '1'=2 WA= =% ).

ko] = Al W A~ 913 (RX beam sweeping) = 5~ 5l 4 -9, 7HA]
= (interference measurement)©| Al & H & o] A 4= It} o] & 7|Wto 7
@ihS SS/PBCH £ 5-¢] A %% = OFDM 4 #E91 (4,1) RE 3} & 7|5 CSI-IM©|
A AEdRE 7 A5 7HE 71 5= vk v A “LOH ke (=,
SS/PBCH +-5-0| A 4% 3= OFDM 4l &5l A4 SS/PBCH &5} (4,1) RE 3| &l

714E CSI-IM©| FDM (Frequency Divisional Multiplexing)¥| = 74 S 771
o]

‘ﬂ"?i, ko] = Al W A~ 913 (RX beam sweeping)= 5~ 5= 49, (2,2) RE
sfed 7|9k CSI-IM-2 SS/PBCH & 5-©] A% = OFDM 4l & & 37
AS/AAH A Fas 77 S 5= AT ohA] de)], ddo] 4l
2~ 2133 (RX beam sweeping)< T3 5l 749, (2,2) RE #| ¥ 7] H}F CSI-IM-
SS/PBCH +-5-3} TDM(Time Divisional Multiplexing)® = 21 & 7| th/7F4 & 4=
olth. w71 x| vhibo] 241 ¥l ~ 93 (RX beam sweeping)S 3 1=
Ao dFE = 49, @dol Al SS/PBCH £-59] Xﬂ’\ﬂ OFDM 4 &9
(4.1) RE 5E1 714 CSLIMol 37 215/ 48 5 9182 AR/ 2 &
12w, 2,2) RE I ¥l 7|8k CSI-IM-2 SS/PBCH & 5-©] 4% = OFDM 4l &£ 9]

A A AR A Fes AN A

—

A, (4,1) RE I 7] HF CSI-IM 3 4 2191 7] (radio resource measurement;
RRM)E #]3F SS/PBCH &=, 541 1°2 2.1 ¥ ¥ (radio link monitoring; RLM)S-
$¢t SS/PBCH &=, W ¥2](beam management; BM)< 9] 3t SS/PBCH £ 5 £+
WO F A E 98 SS/PBCH 52 &Y s OFDM 4 ol AE/4A s 4=
) ®HH | (2,2) RE I E 7] HE CSI-IM-S W Q. 7FA](beam failure detection;
BFD)E ¢l % SS/PBCH &5} 5213t OFDM A &0l A S5 55 A4 e
o]

] +=, SS/PBCH £ 52| 54J0l] ute}A RRM= 91§k SS/PBCH &
23t SS/PBCH &5, BMS 93 SS/PBCH £5-2 257 @hre] -4 Wl 913 &
583 o= 77| s 4= 9) a1, BFDE 9] 8 SS/PBCH £-&-2 1l
L (beam failure)E FA 17| 84 4 W& sk A =2 7R /7|t s+
Zlo] A 4 7] witol vk e, M & thE 3k 2S5 S48 e
ol 2}, 7H = A (interference measurement)S =3 3Fi= & kol = %] 3l 4=
W& ARgsks= Blo] nhgkAste, kA (2,2) RE & 71 5F CSI-IM ] 4 -¢-, 1HA
Z: 7 (interference measurement) S <=3 8}= &<t OFDM Al & H & =4 W&
229138 (sweeping)SHA] = Zl o] vlghzl & < o];}.

SHH | Ab<s gk ule)l §-AFSHAl, CSI-RSEE CSI & S (acquisition)-S- 91 ¢+ CSI-RS,
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[335]

[336]

[337]

[338]

[339]

[340]

BFDE 9 ¢t CSI-RS, A -3} 54 (Tracking)-S 9 ¢+ CSI-RS+ 2+ OFDM
Ao & HJJ glol, L H Al o= CSIRSE FAle = 3
g8l PR S (4,1) RE I8 7]18F CSI-IMT 25 EFY 9] CSI-RS (o] & &9,
RRMS 3k cs RS, CSI & 5% 9% CSI-RS, ¥} &8 & 93 CSI—RS,
ARk 52212 918 CSIRS 5)7F &4 3 OFDMell /44 E 5= Ada&
717 5 9}3}. HH, w2 Wl 9 o] el E = gl o ﬂﬂ £ 9%
CSI-RS 9} (2,2) RE I & 7|4} CSI-IM7} 5 < & OFDM A £ H AT ES
AR = A& 7 a7 A &8 5 At
ek w2 (2.2) RE #® 74 CSI-IMO] A9 Al skl v] B "repetition” ©|
n" L/E= "off" = A A % CSI-RS AHY ]?f}(resource set)ol] 3=3+¥ CSI-RS
X} U= 5L OFDM A Eol] A/ AE = 3 77 sHA &85 5 2
HhH @2 (4,1) RE 3 & 7]HE CSI-IM o] 73-9] A% 3F2lu] E "repetition” ©]
"on"Z /W= off" 2 A A ¥ CSI-RS A F % (resource set)©l] 3 §+¥ CSI-RS
AAE 1} FUA3 OFDM A Lol A4 ¥ w3 AA Y= AL 7| th/7d e 5= 9
S 14 OFDM A H&5 2 T4 ¥ &5 Aﬂ W 7l & 93 CSI-RS <}
SS/PBCH &% FDMe| 3] -84 & At} =, ¥ #e] & ¥ & CSI-RS ©] 9] 9]
CSI-RS ¢} SS/PBCH £ 2] FDM2 &8 5 #] &8 5= 2t}
LAk, 2/4/7 OFDM A 552 74 ¥ 1| &35 (mini-slot) H=+=
-%3=(non-slot)°l] A4 += SS/PBCH &5 3} CSI & "—:T% #] gk CSI-RS HE+=
A ZE-F o F21& 918 CSIRS F©] FDME = 3& Jst7] o] && o AUt} o
o, SS/PBCH + =3 CSI-RS”7} FDM < 1t 9] ZF/\J R 2~ 23] (RX beam sweeping)
22 2185, CSI 858 98 CSI-RS+ 741 Wl 2~ 915 (RX beam sweeping)
|, %2 & OFDM A & & A$5 = 59 X E(port)ol] th3k a1d 4 H 7}
& A3FA] ZrolA] OCC (Orthogonal Cover Code)2] 2 nl/d o] A H3hA] &+ &9
SI = = =] oﬂ hr.;q]ﬂ_ tﬂ—/\g%} 2= 01
1 2=, CSI-RS$} SS/PBCH £ 1t H ¥ & 8/ (Multiplexing)©l] o 51
&3} o] whibo] H2)sk 4 E} 18] 51/ E V| A Fo] ek e
2 AR 5 QT
CSI & 52 93k CSI-RS %, 1-port 5= 2-portS AF-8-3}+= CSI-RS+= v
OFDM A - g 915g ¥ 51, ehdko] 54 OFDM 4] & A 7+ CSI
Z 7 (measurement) S =33} 2.5 OFDM A & H & 541 ¥ A~ 93 (RX beam
sweeping)= 7~ E}H 2} %= CSI 574 (measurement) A 5ol & A 7F 91& 5
AT} Wk, CSI & 5 (acquisition) S ¥ 3F CSI-RS 9} SS/PBCH £ 5 3} 2]
HE] Z @) A o] A, WhIhe |_port 2 2-port2 AHE3H= CSI & S-S 93 CSIRS T
SS/PBCH 53} A 3 OFDM A =l A A= 4= lvhar 7-4/71a & 4= 9l
Z7}2 © 2 3GPP TS 38.211 Table 7.4.1.5.3-19] 4 A 3l (row)] 259} o],
4-portE AF-E3= CSI-RS7F © OFDM 4] &-¢f] 913 ] = 74 9-°l &= SS/PBCH
553 5435 OFDM A Eo A AEE 4= A &S 7H4/71d S 5= ). =, ad

OUEF

&I

>

P!
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[341]

[342]

[343]

OFDM Al &k w3 %] 3= X-port (X<=4) CSI-RS3= SS/PBCH £-=-3} 2] FDM o]
gy s Ay o, F 7 o] 42 OFDM A &2 A4 3Fi= X-port (X>=4)
CSI-RS3= SS/PBCH &% 3} TDMR! 8|8 5 == A4 = 4= v}

3k, CSI & 5 (acquisition) S 9 3+ CSI-RS ¢} SS/PBCH £-5-©] ]2 OFDM
AEEo) AAA g7 A 9 o, 4% CSI-RS ZEE29] 92~ CDM (Code
Divisional Multiplexing) E}] Z/5+= CDM Z o] & 7[Hko & ko] 5= 41 W]
2= 9138 (RX beam sweeping) 2] 3l 57/75 9 o] AA/A|gHE 5= )1 3L, o] & 7| A =0]
A /AA T 5 QT

TA) A 22, SS/PBCH £-5©] %5 i= 471 2] OFDM A E-o 4] CSI-RS7} §17]
%= v, X-port CSI-RS2| 54 CDM “13-°| 4 *(span)#|i= OFDM
oA, v FA Y 293 & A F S VI skA] g8 Tk thA
©

=
1, AFo]l 3k CDM 2E& 5] W33 OFDM A &5 7t &= whidke] =41 |

i

18 3L AL 710 = k. dF o], X 25(a) WA X 250)F

&P, CDM4 135 194 CDM4 “13% 23 W4 5= A Al A @itbo] 4241 1
Fa rdE e Ve ¢ vk = 02 ¢ &, SS/PBCH & 55 95
4711 2] OFDM 4 &5l A A4 CDM8©] 44 = ™, vl 4 OFDM Al =50l A
CSI-RS7}F 8 A1 = Fetell = A Rl 2938 & 3] & 318 7]

A
T At

AL e 2, 5 25(d)9F o] A & thE CSI-RS CDM Lo A7k
= | 21 (time-domain)©l| 4] $1Z+(consecutive)d} A &&= 749, &= 25(d)°ll 3P H =
FAIE Ao A ddo] 241 Hl 29153 (RX beam sweeping) e T3 A&
7lt& 4= it} &, X-port CSI-RS A A<l 2] &t 7] CDM 1FE2 5
CSI-RS #1918 Hgt ol CDM 15 E Y 5% a1, 747 A & th& CSI-RS
ALS 218 CDM 1FEY 75 o) A, e o] FA V[ A] T o]
HAAAAD T Ak =, 54 L E(port)oll gk A E BEE A stA 543617
A3k, EA FE(port)ol] T 3F CSI-RSE A 3= F¢F =41 H(RX beam)S
A A A ghi= Aol ufFA st} o & S0, & 25(a) WA 5 25(c)oll A 271 <]
OFDM 4l &0l A3 gli= CDM4ol| EE #0/4#1/4#2/4#30] A A E o glvlar
7} 3HAL T OFDM A E-Eoll A A& T & 541 H1& (ol & 50, RX#0 2 RX#1)
AFE-8HH RX#0%) S E #0/#1/42/430 o 8+ 2 2 -2 RX#1 3} 32 E #0/#1/4#2/43]
gk 2 g3 Aol = vk HEg, o] 2§k A9, 2 0l 78] 5= (orthogonal cover
code; OCC)9] # 14 (orthogonality) 7} A HetA] && - AUt 12| 2=, 519
CDM 135°] A *]=(span) OFDM 4l E-E o A, T2 541 Wl =930 &
FTHA S AL 7T = A o & E01, & 25(a) WA &= 25(c)oll A 2F
dol, 2719 3t =Rl & &0, 271 9] ERbsatE) 2719 Al F =l
(ol & &1, 2712 OFDM A E5)& 4 /3= CDM4 155 2717} SS/PBCH
E23 FDM= = 45, 31u9] CDM 4 189 )-8} OFDM Al EEof A =

SF=
o] ¥ 915 & Falats AL VltaA ok 4 Uk,

e’}

i

o

=]

[\
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[344] 3=, CSI ¥ S (acquisition)S ¢ g+ CSI-RS9} SS/PBCH £-% 9| FDM-&

[345]

[346]

[347]

[348]

[349]

&S o, v FD-CDM27F A A4 ¥ X-port(X>=2) CSI-RS7+ SS/PBCH
E5o] AE Y= OFDM A ol A 87 dEd o = A2 7o/ e
Att. o] =, ©to] 4 OFDM A EE= 7/ ¥ SS/PBCH 5ol A =21 |
29158 (RX beam sweeping) S A5l F3 & = AEF AGE A 5= v
£+, CSI 8 52 9]¢ CSI-RS ¢} SS/PBCH &-5-0] 37 % %% = OFDM

Ao A=, ddo] 241 W 2915 (RX beam sweeping) S -3 5F= A&
7S] &8 9 3

=-o] A 4% = OFDM A &-o| 4| ¥ ¥ 2](beam management) S
2w, ghdo] 41 W 2~ 913 (RX beam sweeping) <
-5 7] A (RX beam refinement)3}= 41-& 7|t & = v} WhH|
SS/PBCH £ 50| %= 3= OFDM Al &l CSI 8 55 9|3t CSI-RS7} ¢
AGE = 745, o]l FA ] 29 & sk 3ls 7Hg k4] &= 7 vk
ChAl . o] OFDM 414 M2 A2 12 4 W] & ALE3hs 218
7Hg3HA] et o] W, CSI 858 98 CSIRS+= 491 A5 ghebr] el
"repetition” X "TRS-Info" 7} A ¥ %] &-& CSI-RS A 3 3 (resource set)©l]
33H% CSIRS AHA E-& o v 3 = Ut} o]5=, SS/PBCH 57 CSI & 55 9§
CSI-RS7} FDM¥| o] =415 o], CSI QE% 913 CSI-RS FAlol] 52 e E
Tzl AT St B, 4ET duel T T ATl AN s

2
P
/\4 7(4 kols I (})J\

R HEE}E B} = A2 v E A A S 7HA] 3= CSI-RSE9]
=
KX

1-‘0.1.4_1

A

HE Zd A H = 45 @2 H VA =9] B &EJ_ﬁE]OJOksLE} o] &}ol) A 3=,
W #2] 5 98 CSI-RS 2 CSI & 58 9]¢ CSI-RS 3= A (T304 45
13k CSI-RS7F HE] &34 = 7399 ?l‘?a} Zhol] th e v B 5 ghr)
ol 2] gk vt o] F A2 VA 5ro] A A Bl/HEL= X[ Ao Z]¥ke 4= 9]

Repetition "on" 2.2 A ¥l CSI-RS A 3 3h(resource set)ol] 3 ﬂ-ﬂ CSI-RS

}OJP—O] repetition®] A2 ¥ %] g2 CSI & 55 %k CSI-RS A9 =3 FDM 2
o], CSI & S-(acquisition) A &8 H. 438} 7] 918l 4] OCC(Orthogonal cover code)E
a1 she] whke] =l I~ 915 (RX beam sweeping) & 2Fo] A o] B AL A $H=
= 2t} ol & 591, Repetition "on" 2.7 A A ¥ CSI-RS AF] ] T (resource set)l]
33 CSI-RS A& ©] repetition©] A4 ¥ %] &5 CSI & 5& 9 ¢k CSI-RS
A1 =3 FDM E o, dhue] CDM 145 ¢ 4 %] :=(span) N(N=1,2,4,8,22) 71l 2|

OFDM 4l &5 F<toll = dibo] 541 §l 29130 (RX beam sweeping) £ 541
7 (RX beam refinement) <=3 -& 7| /7P 8 A] & 4= At} &gk, 7| A 55 9)
ol gt & A& AA AV AT = Ut ol & 59, =263 7L°] CDM4 1%

1914 CDM4 “135 28 7 )= Al o]l Dol 241 W(RX beam)& WA T 4
AT = 7| A o] AASAL XA & 5= 9

Repetition©] "off" = A ¥ CSI-RS 2 H %L(resource set)ll 3£+¥ CSI-RS
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[350]

[351]

[352]

[353]
[354]

A9 & o] repetition©] 4274 ¥ A] -2 CSI & 55 9]¢ CSIRS A &7 FDM =
o, whd-& 3o CDM L& ©] 4 X (span)i= N(N=1,2,4,8,%) 7l ¢] OFDM A &5
1A =rol AR e FA HEE AR Al ol gk Vet A] et =,
& 71 A= 0] st CDM LiEol| th-3-8F+= OFDM Al &5l A 54 HE &
FAE T shA] gt thA] e, TS 7] A o] Ehuke] CDM Lol
+ OFDM A &Eol A $4 H1& AA & A& 7| tstA &=t
2 repetltlono] A= A & CSI-RS A & 3 (resource set)©l]
+§j ¥l CSI-RS AU E-& A4 % CDM type©] FD-CDM2¢! 7 $-of| i}, tri=
FD-CDM42} %] OFDM A & s}1wk 2 ] (span)™= CDM typeol| 4] 7F
repetition®] "on"H== "off" 2 A A ¥ CSI-RS A ] 3 (resource set)°l] 3 5*-‘4
CSI-RS AH1 53 &A% OFDM A =52 F3ll A5d = &= 7Idsuy
7H S = Aok &, et B o] S 2FE VAl ol A AAFE
o]

£+, Repetition©] "off" = A ¥ CSI-RS A %] FH(resource set)©l 3 &4
CSI-RS ALl E0] CSI 855 918 CSIRS AH & /5= A gh-F0h
4 (time-frequency tracking) ¢ 3+ CSI-RS A9 =3 54 s OFDM A &&= -&
ol AEHU, Gt 7] TUg OFDM A EE A = 7| A wo] A& Ha
MEOE 4 ZE S AT Sl a]rj It AY 7 81 A] gF=tt thA
‘Qﬁﬂ,%%%@ﬂ EUE OFDM Al 5ol A= 4l E E = VA =9 ] 293
= H] 7H/1\4 3

mE rﬁl
%
x&

fr
51 rlr

& (& ol
FR oo ox
ol

<l 5
71 A =l o ﬁ@ﬂﬂ‘/}/ﬂ Al = ATk 9H1/]E sH, A=k A -, 71 A o]
OFDM A & H 2 ¥l 9] (beam sweeping)-S —r'ﬂﬁ a1, o] & 8 vt
%] % (acquisition) = ¥ ¢ CSI-RSE =A18HA, 271 =2 47l OFDM A &&9f
A A 447 = = OCC(Orthogonal cover code)7F 7] A = 59| CSI
=4 (measurement) A 7F A S = 9l 7] wjol

3=, Repetition "on" 2.2 A A ¥ CSI-RS AH ] fH(resource set)ol] 3E 3%
CSI-RS ZAH1 &0 CSI & 55 Ak CSIRS AL & B/HE = Al (-3
4] (time-frequency tracking)e ¢ 3+ CSI-RS A& 5 Y ¢+ OFDM A -9
ASHH, -2 A7) 5L g OFDM 4 Eoll Al =41 W1 2915 == =41 |
7/ (refinement)= 7|t k1 7HE s A Y a8l 5HA] eF=th i, whdo] 4]
U3 OFDM A E 50l Al s 2 A2 v 4 e B ALE e A s
7HA A 718k A =t g, g v o] F AR VA S0l A
AA T = ATt eivkebd, o] el gk g, whdo] A EE Al A9
Fe5kal, CSI €152 A8 CSI-RSE F416HH 27] 5-& 47 Al =5l A A A
4 A ¥ = OCC(Orthogonal cover code)”} 7] A1 = 52| CSI Z 7 (measurement)
A7 A 4= L] wl ol v

O

—_—

AA] 4 3:
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[355]

[356]

[357]

[358]

[359]

[360]

[361]

2/4/7 71 2] OFDM A &5 2 74 ¥ &= -5 3 (non-slot) B+ 1Y

%3 (mini-slot) 5 2] 7 $-, B] 1L & W13} A] PDCCH7}F 2 %% o whe}A CSI-RS,
SS/PBCH &%, PDCCH G & M7FA] o9 Az 25 D AdE0] &Y
OFDM 4l ol A HE Z8d ¥ o] AEd 5 vt whehA, o] g+ 4 §-of whido
EAE A A o 204 AgE A NS S E A A9 88
FHFE 7o 2 A B 5 E gt} A A o 304 v CSI-RS, SS/PBCH -5
2 PDCCH®| HE| & ol thalj A ofefj &f o] &2+ 4= vt “1e] ar, o] 2] &
whbo] F2h& 7| x| Sl of &) A A E A A EH 2

CSI-RS, 53], §] #g] & 913 CSI-RS$} SS/PBCH &= O] s17 A %% = OFDM
A &S Z3 PDCCH7} A& 5 &= 749, @ 71 (RX beam
refinement)= T3 st T4 H 298 & 4 A= 718t 7Hg 81~
Fs g A gk, 7R Fo] vkl A 241 W 4 (RX beam sweeping)-S-

T3 514 %}E% AR A A AT 2

T, A Y =25 (RX beam sweeping)©] ZB_} 743, ke dl A & 9 sk
CSI-RS9} BFDE 91 % SS/PBCH £ 58 A €] § SS/PBCH &£-5¢] 317 AL4] &=
OFDM 4l &-o]| A 3= PDCCH7} A 4= AL 7| a7 7FA A &
%, PDCCH+= W] #+¢] & 9%k CSI-RS ¥ BFDE ¢ 3+ SS/PBCH +-&;
SS/PBCH &3 TDM¥ th a1 7k 4= 9l t}. o] =, PDCCH 521 K.
SS/PBCH £-5-2] A 410 £ AT E T o2 43t
PDCCH =21 2.t} ghke] 4241 }l 2~ 913 (RX beam sweeping)oll A FH & 7+
A O A st 4 qlTh

L=, ole] 54& 918 SS/PBCH £5 % CSI-RS ¢l A, BFDE ¢ &
SS/PBCH £ 2 BFDZ 9 3} CSI-RS, CSI 852 93 CSI-RS Hi=
N ZF-FF b4 222 CSI-RS7F 5 A ol A4 %= OFDM 4] &4 %3 PDCCH7}
AEE = & 7t 78 S = Aok ol & 45, @Eo] OFDM A &
B2 LA We HAstE A Z:H%(RX beam sweeping) &2} o] A §HE 4=
o]

=, 9 PDCCH®F SS/PBCH H-5-¢] 317 A% 5= OFDM Al &5 53
repetition®] "off" = A4 A ¥ CSI-RS A % 3 (resource set)©l] 3£3F% CSI-RS
Aol AEE = AE lﬂ%o}ﬂur 7H A = vk ol = ] A E g
CSI-RS 2| =Alo]) th 3k 9~ <=2 7} SS/PBCH 2 PDCCHE 5 Aol 74181= A9
gt M R e Ao AT 4

YEi=, Y22 PDCCHS} BFDE 91§+ SS/PBCH & 50| 317 %% <= OFDM
AES Zg) Hl 78] 2 98 CSI-RS7F AE 5= AL 7 dst AL 7HA s A &
T At} o Eof, &S PDCCH % BEDE 9] 3 SS/PBCH &%) 317
7 & ¥ = OFDM 4l &8 &3l CSI & 5= 9 ¢k CSI-RS F/HE+= A {0k
48 9]¢k CSI-RS T & Agd 4= slotar 7o sh A 7R 3 5= )

&4l e E 9% SS/PBCH -5+, RRMS 91 3F SS/PBCH &5 ¥

2=
2

Al
],
9]

o
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[362]

[363]

[364]

[365]

[366]

RLME 9] SS/PBCH &5 %, o] = 8}1}¢| SS/PBCH &5 1 ¥l & & 3
CSI-RS 9} o], repetition "on" 2.2 A ¥ CSI-RS A F & (resource set)©l]
3% 3+ 3= CSI-RS M1 E-0] %% 3= OFDM Al ¢l 4 3= PDCCH7} %1% ] 4]
et ZEA S A 7S = 9

chA] 2al, W ] 2 13 SS/PBCH £-5-, RRMS 9 %F SS/PBCH &5, RLM<
A%+ SS/PBCH &5 %, o] = 3l1}2] SS/PBCH &5 3} W] #Ha] & 913+ CSI-RS <}
o], repetition "on" &= A A ¥ CSI-RS A # &(resource set)©l] 3Z351%¥ CSI-RS

A1 E % PDCCH7} -5 Y $F OFDM Al &5 S8l ASH RS AAY = 49,
PDCCH 41 9] 9-4591% SS/PBCH &5 2 CSI-RS 41 9] -9 B vt
Ao R | E 4= o) oAl el @] A1 W 2913 (RX beam sweepmg)oﬂ
U & $ATHE T 3o =2 843 4= ¢l

=, BFDE 13 SS/PBCH &5, W #¢] & %’4 - CSI-RS ¥ PDCCH7} &< gk
OFDM A o] AFH =5 A= 49, W #e]E ¢ CSI-RS 741 9] -4
59+ SS/PBCH —‘%% ‘3! PDCCH 418 918 94 &R w2 slo 2
A E Qo) A E 7| A =& o] =41}l A~ 913 (RX beam sweeping)
FAE oA s A 7@ 0}744 AA S = AT

F& BFDE 9%k SS/PBCH £ 2 PDCCH7} A 4% = OFDM 4 &2
2] & 9%k CSI-RS7F A5 5] = AL 7|t AY 7Hd 814 &

? & 913 CSI-RSE H A
o EE} BFDE ¢ %t SS/PBCH £
AR AN 8F= A o2 | A e 4 3l
CSI 8525 9% CSI-RS, ¥ &8 & ﬁﬂ CSI-RS, Al k-5 34~
242 93 CSI-RS, RRM< 9] %F CSI-RS 2 BFDE 9] &+ CSI-RS 9} %
EFQ1 9] CSI-RS S} 25 EFQ1 2] SS/PBCHe] th & A, CSI-RS, SS/PBCH %
PDCCH7} 543 OFDM A &8 S8l A54d & 7[tstA &8 5 ok

Y+, SS/PBCH £33 Wl #He] & 918 CSI-RS7F & 1F4| (spatially) 2 5
QCLed¥ 75, @42 SS/PBCH £ 53 CSI-RS7} &< ¢ OFDM 4 &-of A %2
A= 7t A 78 2 ? 2T} SS/PBCH £ 2 CSI-RS7} %5 = 5L 3
OFDM A =& -7}l W-& 3 (non-slot) B+ 1Y & 55(mini-slot) 9]
AR IAA E] = & #E ¢1&}] PDCCH, SS/PBCH &5 ¥ CSI-RS7| B
SHA A E = A5, S 7] 5L OFDM A EE A =41 W 29 (RX
beam sweeping) &= 541 ¥ 7| A(RX beam refinement)©| 532 71

1A /784 888 4 o) ohA] e, G2 7] 53 OFDM A &5 &<t

Olt
ol
meO

o
uls
v
mﬂ

A

:(‘>L_r‘
ro
>rr e

o % .
i

o
?

4
Hy F
o il

My oft ¥O of
o
o

NE . ra
o
_&

LR

M
!
P U

FAW 52 BE S ALEH AL AHASAL IS 5 vk e el

7

(o)

SARZ TN A Sol AA e Y AT = Jler, 53], H-E 5 (non-slot) ] 7 -]
871 2ol T aw = k. 3, A st A5, W Wl & §F CSI-RS 9
PDCCH %/%+= SS/PBCH &5} PDCCH H3F 3 {F4 02 QCL ¥ sl o=

o] ZhA /7t = 3l
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[367] T+, SS/PBCH &5 3 Hl 2] & 91§ CSI-RS7} & {12 (spatially) 2 =

[368]

[369]

[370]

[371]
[372]
[373]

QCLed ¥ 735, @22 SS/PBCH &5 X CSI-RS7} &Y & OFDM A &5-& 53
Asd 21 7Ist Ay 74 & 5= 9lvh. SS/PBCH &5 % CSI-RS7}F A& 5 +=
%<3 OFDM /}J%%O] A-%3(non-slot) == Y| Y &3 (mini-slot) & &

A /AN H] = 52 & ¢13Fe] PDCCH, SS/PBCH £ 2 CSI-RS7} 2.5

A A== AT, DJ%E% 71 A =ro] A7) 5 U e OFDM 4] &5 of A Ai;cz =

AR RS Vs Y THE Bk A B o Tk ol & =], @R
71A 0] A7) & L E OFDM A &80l A $41 Wle MAsh= A&
7178 8HA & 5= Stk 53], d-& S (non-slon)§] 7 -l 2371 F 2]
Tas S gnk oA, e A9, W #elE ¥ CSI-RSS PDCCH B/
SS/PBCH &3} PDCCH H3F 3714 2 2 QCL ¥ Ao & whito] 7hd 7|t
T 3

3k, A3 21 A] o] 3% PDCCH t 4l PDSCHell th 8l A & & /A8 418

S g 5 o

ZUE FAx A3 Y g Eo] A 7H o] A}o] %3 OFDM A £S5 ol A
t}. o

CSI- SﬂFDMﬂOi Xd% =} ? ATt ol W], 7] A =& dEo]
A HIe] IS VHE o 2 FAl o] AFy] = B 2
(5 E9],CSI 52 Y3 CSI-RS, ¥ #e] & ¢35k
CSI—RS, /ﬂ F-Fuk 2248 98 CSI-RS 2 RRMS 9% CSI-RS 53 &
CSI-RS, DMRS Z RRMS 9|3 SS/PBCH 55, 4] #2] & ¢ % SS/PBCH £ &,
BFDE 9% SS/PBCH /= 2 E =0 ﬂ%oﬂ st vu Az Az
T1F S8 ek F
w3k o]y 3k F e 7]
kol Al A\ A e o A
MRt ghbo] 424l
7| A =0l 54 1

ﬂl\ﬂ ‘W
i

FUE

oZi B r> I
o
il
P

)

o
= |

ook g
ey
H‘J 0111
2
folr
§
o
;
o
—10

¥ H>
mtm

ol
2
nog
o r 4
ot
¥
ENT A AR L S
do 1o -
i

i off Ho 2
e rx

A E )] o] &= BWP(Bandwidth
o2 AFXYE Jlg]o] = BWPOl A A 54
G5 9Tt o & 9], CSIRS, SS/PBCH £%#1 2 PDCCH7} & ¢ 3t OFDM
&8 5l AE== 4 F, CSI-RS$} SS/PBCH £ 5#1->

F2 O 2 (spatially) QCL¥] o] 8] 31, PDCCH 9] & Zk(spatial) QCL
Z(reference)™™ SS/PBCH#0 5 9] T} & SS/PBCH &5 2.2 A4 4 4= it}

el
an]
G
=2
2
e
oby
i)
¥ X
32 o
jﬂ |
2

A A 4 4:

(1) B]5=714 (Aperiodic) CSI-RS 44 A], @t --&
set)S Z-3f 147] o]l CSI-RS AU ES A4 »t ,
CSI-RS-ResourceRep©] "on" 2.2 A4 H (o & S0, 49 A= shebul g2l
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[374]

[375]

[376]

[377]

repetition®] "on"= A4 ) CSI-RS A %] Fh(resource set)oll 3 gh¥ 2+2+2] CSI-RS
A2 TDMH 7| w20l 57 1470 o]/¢-2] CSI-RS -4l E°] 1471 2] OFDM
AEEE FAHE st &3 slooll 4 ol/dAE 5= glot. kA, CSI-RS AH
H 2 QS Al(offset) 27 o] E Q3FA|TF, & )| H] 7] 4] (Aperiodic) CSI-RST AH¢!
A (resource set)H = &5 9 3 Al(slot offset)= A A 8| of vt 3} = A gk=7 o]
AT whebA], & drg o A = o} e of & A A o &8 At

A ¥ CSI-RS S| Al ZF Z=H| @1 &5 (time-domain behavior)©]
"H] 571 4 (aperiodic)" ¢! CSI-RS A& 9] &3 2 Z Al (slot offset) & A A 8h+=
74 %-, 571 & (periodic) CSI-RS2] 7] (periodicity) & &% 2.3 All(slot offset) =
743k A9 Al 3k vl E (higher layer parameter)
"CSI-ResourcePeriodicity AndOffset" & A8 = It} o & &9,
"CSI-ResourcePeriodicity AndOffset"& &3l A ¥ 7o} &3 QT Al ol A
=7 |(periodicity)= FA 8FaL, &3 L AR AFE-8ko] B 52714 CSI-RS
ALDES] &5 QLIAS AT 5 o). -, 49l Al 3kl Bl (higher layer
parameter) "CSI-ResourcePeriodicity AndOffset" = 3GPP TS 38.331°l 7] A ¥ o
A

=, AR =9l 85 (Time-domain behavior)©| "H]5=7] 4 (aperiodic)" ¢! 7 -,
CSI-RS A 9] &5 @ 3 All(slot offset) A3 S 3FA] oW £33 2 3 Al(slot
offset)= '0'0] X ¥k, &35 Q.3 Al(slot offset)& A H 7| X 50] &5 QT Al
o gk 7] E-(default) gt o2 "1"E& HA S 5 vk gk v 57] %] CSI-RS A& 9
S5 QA (slot offset)ys A= A5, £33 LI A ;-2 714 (default) gk
TR 1AEH ATk

£+, 8] 7]1 4] CSI-RS A 3 3h(resource set)©] Repetition "on" 0.2 4 A =
A ZF S Q1 8l &(time-domain behavior)©] H]5>7] 4] (aperiodic)©| ¥, @&
¥ CSI-RS A %] 3l (resource set)2] CSI-RS AF (resource)©] 147} o]
[Th/7FA 8HA) 942 4= glek. wheF, CSI-RS AHgd o] 147 o) A4 | 75,
1H& CSI-RS A ID7F 744 22 14707k a1e] shar v 2] = A 3 = doh
H, 8] 52714 CSI-RS A # & (resource set)S- repetition "on" .2 A % &
7| A=o] &t1te] CSI-RS AH 4 Fh(resource set) Well A A4 71s & CSI-RS
2ol A A= 142 A E 5= Qo)
£+, 8] 7]14 CSI-RS A9 3 g (resource set)©] Repetition "on" 2.2 A4 = o,
A ZF )€1 8lF (time-domain behavior)©] "H] 7] 4 (aperiodic)'©] 22, CSI-RS
AAE ] NF7E 147 o]/l 7 -, @S CSI-RS A4 ID Q1E) 27} 74 212
14715 A €] T2 CSI-RS AL E-2 (o & £, CSI-RS A9l #15/416) CSI-RS
A e A~ 7F 7H 2H& CSI-RS AHY 1470 7F A $¥ = 59 vlE o8 &5,
=, CSI-RS A9l 19 47} 71 212 CSI-RS AH 14717} A S5 = &3 9
NA 3 SFo| A ALy = Ao 7P E 5= 9t} = CSI-RS A
o1 9] ~(resource index)7} 7H& 2H& 147] 2] CSI-RS A& &5

SN

a
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L3 Al (slot-offset) ©] 0.2 5 A4 ¥ 7|1} A7 ¥ %] 4| Rk, v %] CSI-RS 21 -&
S5 L3Z Al slot-offset)©] 12 G ¥ A& o] Abs o =2 AX|/7Hg s

oth & o], ¥re CSLRS AL oldl A7) 7FAF 22 147) 9] CSI-RS A9 S
A 9] gk 1} %] CSI-RS A &] &5 @ 3ZAlo] 7] E(default) 7L 91 '1'91 A1 S &
L]x

18 9= )t}
[378] SHH, whibe A4 5 CSI-RS AHY H $Hresource set)oll 3 3HE CSI-RS AL & 9]
147] o] A& 7| N/ A &2 9= o). TkeF, CSI-RS A o] 147) o] 4
AARHEChE, hhe CSI-RS A ID7F 7HA 2H& 14709 iy &ha v A =

A 5 Sl

[379] (2) CSI-RS A %] 3t (resource set)& A A4S ], CSI-RSS] A3+ L=l
3} & (time-domain behavior)©] "H] 5>7] & (aperiodic)" | 3L /-9 Al 5
v} 2}v] B (higher layer parameter) TRS-Info”} A4 A ¥ = 74 5-, f, A Zb-F 3k
5% (Tracking)< 1§k CSI-RS 2H A 3HS A= 45, didol Al F 4742
CSI-RS X}- 0_] L= O] A ZJ }E] Ea O]Iq_

[380] ol o, gk, A1 7% 3}2hv] Bl (Higher layer parameter) "TRS-Info" 7} A 4 ¥
CSI-RS AF1 5] F(resource set)ol] 33 CSI-RS AF1 2] 7} 47] o] H, CSI-RS
A ID QUe) 2=7F 71 2hE 5 7R ek 7 2 F e AR HE 1 g SRl A
A5 = A o7 whbo] QIAZHA/Z S 5=

[381] o] wj, CSI-RS A+ ID Q1 &l =7} 744 & 5 7l = %% Q3 Al(slot-offset)©] 7]+-
Zk(default value)1 "1"=2 A A ¥ AL, %% 232 Al(slot-offset) ] 191-& o]
s o2 A7 5 )

[382] L=, A CSI-RS 9] A 7& L) Q1 &5 (time-domain behavior)©] "H|527] %] "¢l
CSI-RS AH E2] €5 Q S Al(slot offset) S A A 3= 7%, 7] 4 (periodic)
CSI-RS 9] 7] (periodicity) 2 &5 2 3 A (slot offset)2 3= ¥ A5
b} u] E 91 "CSI-ResourcePeriodicity AndOffset"2 A8 4= 1t} o & 9],
"CSI-ResourcePeriodicity AndOffset"2 &3l A ¥ F-7| 9} &5 QL Z Al Fo| A
7] (periodicity)i= FA13FaL, &5 QX AIRF AL-8-3Fo] H]527] 4] CSI-RS
X} o_] A= /] /\i o =z /91 Kol /\4 7<4 6‘]— 2= Ohj- 5}_14 /\]—H 74] J].g]_u] ]:/1 (hlghel‘ layer
parameter) "CSI-ResourcePeriodicity AndOffset” = 3GPP TS 38.331¢] 7] Al & o]

A

[383] =, A9 AlS s E Q1 "TRS-Info" 7F A4 4 ¥ CSI-RS A H (resource
set)ol] thall A vk & ol 27} o] 4}2] CSI-RS A A $(resource set)©| & A ol
E A (wigger) & 7 &= @l VM 5= vk ohA] @, AT aka
2 (Tracking)& 9?13+ CSI-RS AHl g 3wko] ) 2 7] o] & Alol EdlAE 5=
ATt o] W, A9 Al FFebr] B "TRS-Info" 7} 274 ¥ CSI-RS AH ] 3h(resource
set) 270 7F & Al ol E 7] A(trigger)® 7§, W2 5 7] CSI-RS A%

A (resource set)ol] E3HH CSI-RS AL E& X7 54 QHEY X EE ALE31+=
AR THY7
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[384]
[385] A A 4 5.
(386] A o 5ol A= A o] 201 9] A vhE BhY] L/ AR e AL
HA= 20 e S A A Et e Ee e u), whke] B4 W/ 745 o)
/A Al o) F T A 291 7 o] (Caseyel el A A 2

[387]

[388]

[389]

[390]

[391]

A of] 504 €] Oﬂ AEE AA o 29} Agtste] a5 3l
5ol 9] A& M e oE B B/EE AR UE AR
stafd A A7 Y S H = A9 v F2F 2/ A 59
AA A Aol gk AA] o 335 Adfste] FlE = AT mpR A R, ALA] o
2,3 0199 2 Al Aol Z[AH oA HAA] &3 AN o 5= AFE o AU
-, A& thE CSI-RS AH & (he] HE E84 o) ti e 23 B x5 g}
CSI & S (acquisition)< 9] ¢+ CSI-RS <} ¥! 2] (beam management)E 9] ¢t
CSI-RS7} & A & T} OFDM 4l ol 7k A G fthH A 2~ 8l/sh = 9 of 9
AA = des A 5= Qhvk thA] 2@, CSI & S (acquisition) = # 3
CSI-RS¢} W #2](beam management)E ¢ 3+ CSI-RS7} 3} TDM (Time Division
Multiplex) E TFA Al 2~ 8l/at=9o] o A A= v 4] weaf| d 4= Ql T
SHA R {1 2] (beam management) CSI-RS AH 3] gl(resource set)©] | T
6471 2] AF1 & (resources) & 7+ 2 5= 1L, o] 2] TRP(Transmission Reception
Point)ol| A FA]oll CSI-RSE A% = 9lomd g&%Ql T4 e &85
HAste] w@ido] W 2] (beam management) -& 2} CSI & S (acquisition) & 2}
S T 7 A EF At Aol o 4 gl
CSI & = (acquisition)= 9 gk CSI-RS A} (resource)<= QFE| L} 3 E (antenna port)
Aol wheh A, 7 Al o] o] A& AAA A 5 gt o] W, 573 CSI-RS
A9 (resource) o] T 3 CSI =4 (measurement)S =3 5F= & Qhol| = 2 o]
A FA & ARGk Alo] nbEA 4= Qv vk, A9 AlE
vt} ] B (higher layer parameter) "Repetition" 2] A7 ©] 'on' F=+= 'off'$l CSI-RS
A1 4 3H(CSI-RS resource set)2] CSI-RS A2 @< OFDM A &-17F 2} x5} Z}¢
a

Z

-

CSI-RS A (resource)el] th 84 ©Hdo] A2 T} & =41 Y15 A3 4= Qo)
gk b g sho] AR thE CSIRS A& bo] whdo ) g/ =

71 A =9 AA A ]L ofef &} ol 3= 4= 3l

1) 71 A =10 CSI & S(acquisition)S ¢ ¢+ 54 CSI-RS A (resource) 2}
repetition='0On'¢! ¥ ¥+2](Beam Management) -8 CSI-RS A %] 3 (resource set)=
& A3 S Hslonoll A ol Al A <k W, 5 CSI-RS A &0 54 sl
OFDM 4l £l A @ w5 V| A5 S 2 7E AA W& 4 itk B8 o] ¢ g
A A& CSI & S (acquisition) & CSI-RS A (resource)Z} ¥ #2] & CSI-RS
A4l o] F A gk F{(spatial) QCLE A ¥ A2 = 4= 9],

Bo} dHEA 0 2 repetition='0n'S! CSI-RS A9 A g (resource set)2] CSI-RS
A E 3} CSI & 5 (acquisition) S 9 3F CSI-RS AFY E0] HA 3 37 QCL
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[392]

[393]

[394]

[395]

[396]

[397]
[398]

47 (same spatial QCL configuration)2 7}%1 7 -5-o| 7t 5 Y gk OFDM 4l & -9l
AFEEE Gd2 44 w3 5= 9l

2) CSI & S (acquisition)S 9] 3+ CSI-RS A1 = 7} repetition “on” &= 4 A ¥
CSI-RS A A 3 (resource set)2] CSI-RS AU &, =, =41 ®l =9 3H(RX beam
sweeping) 4] 0.2 A ¥ Jl 2] (beam management; BM) -8 CSI-RS A9 & 9]
o ¢l OFDM A &5 2 53l 37 A 55+ 4 -9, CSI & S (acquisition) 2 A g
CSI-RS A o] A4 ¥ N(>=2)71 2] OFDM Al & &¢F vhido] S=al Wl 2~ 938 (RX
beam sweeping)e T A A FrF V| A7 Q2B AA/AAE 5 AT

o| & &, CSI & 5 (acquisition) S 9] g+ CSI-RS A} (resource)©] A4 =] =
OFDM A4 E-0l] &7 /d A %] = repetition "on"©] 4 A ¥ CSI-RS A1
& {H(spatial) QCL 27 o] $lt] e}t CSI & S(acquisition)S ¢ g+ CSI-RS A 9]
A FZH(spatial) QCL A A & W2 E 5 A H/A A ¥ A} @iko] o] 2] 3k
AR g As oz AT 4= )

3) Repetition "off" = A4 ¥ CSI-RS A %] FH(resource set)2] CSI-RS A&
(55, repetition "off" ¢! CSI-RS) 7] A =5o] A% W 2~ 13 (TX beam sweeping)=-
Feoti= Fok, Wdo] TUg A WS ALE S Bl o 2 A ZFEE 4= Q) whelA],
CSI ¥ 5 (acquisition) S 9 $F CSI-RS A o] A7 =] = OFDM 4 £ 9] repetition
"off"Z A ¥ CSI-RS A o] $H7A| A ¥ = 745, @2 repetition "off" =
474 ¥ CSI-RS 7+l ©] 3 7F QCL-2 & Y g OFDM 4 &0l A A5 ¥ = CSI
%] 5 (acquisition) = #] ¢F CSI-RS A} (resource) 2] & {H(spatial) QCL 2 4 & w&
T v g, ol e g 5 2hE V| A 5 o] whe) Al A A Al s o dh ol
AbE o = QAT 4 St

Tk, AF<r gk 2 A] of] 3= repetition "off" CSI-RS AF ol & 7F(Spatial) QCL 4 4 o]
Sl 45 2 CSI & S (acquisition) & CSI-RS A1 37} repetition "off" CSI-RS
A81] B 2F (spatial) QCL A4 0] THE 7 9o 52 B3] 48 5 o

4y #7148 0 2, A9 A% 3F2}v] B (Higher layer parameter) "repetition” ©]
"on" 0. = A ¥ CSI-RS%} "repetition"©] "off"Z A A ¥ CSI-RS7} 3} o] /<]
OFDM 41 26l 4 71 214 5 55 M 2/4| A E| 21, 2k a1 ] 522
3} d(panel) == F A T4 7hes g o] lETF 1 Q1 RS Feksto
"repetition"©| "on" 2.2 A ¥ CSI-RS<} "repetition”©] "off" = 2 A ¥ CSI-RS7}
& Ag OFDM Al ol A A a5 7| A=l AEAZE 8= AED +
AT oA e, e o] A 3 Y (panel) = FA] 21 7R d Wle] ATt
M, @2 7] X5l A| "repetition"©] "on" S 2 A4 ¥ CSI-RS$}
"repetition”"©| "off" & 4 A ¥ CSI-RS7} A1 & T}E OFDM 4l Eol A A5 5 5

1 & A~
238 5 ok

o| A, SS/PBCH £-Z 1} PDSCH 3= PDCCHS] HE] Z & A vbH o] of] 3] A
A B 55 gk}
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[399]

[400]

[401]

[402]

[403]

[404]

[3% 7] FR 29 A SS/PBCH &% 3} PDSCH 3= PDCCH7} EA] ol 47415 7]
A3 =& yERlc)

[3%7]

SS/PBCH SS/PBCH SS/PBCH SS/PBCH
block-RRM block-RLM block-BFD block-BM
PDSCH scheduling scheduling scheduling scheduling
restriction (no rate | restriction restriction / restriction

matching) QCL-D (CA)
PDCCH Scheduling scheduling scheduling scheduling
restriction(no rate | restriction restriction / restriction

matching) QCL-D (CA)

o] 7] 4, QCL-D (CA)+<= ®¥F& 3} 3 A (Carrier Aggregation)®] 7 -9~ SS/PBCH
block-BFD(Beam Failure Detection)2} PDSCH/PDCCH7} & < ¢t &1 QCL®
1 A (Configure) = W], SSB-BFD2| OFDM 4l &0l =7 & A &Fo] 2|8 5] A
Gtk Ag 9 4= 9laL, o] = FF A 3GPP TS 38.1339] A1 A
8.5.7.3° 4 w54 = 3t}

SHH | [3F 71914 o] 2AIEH Al $HE SMTC (SS/PBCH block Measurement
Timing Configuration) ¢ % $ el X 5 2 &9 4= glv}. &3k SMTC 94 5%
2] 3ol - &= SS/PBCH £-5 7| HF RLM(Radio Link Monitoring), SS/PBCH &5
7] ¥+ BFD (Beam Failure Detection) 2 SS/PBCH &= 7] #F L1-RSRP(Reference
Signal Received Power) 5738 =3 & o SS/PBCH &5 | OFDM A £
A& Agto] Ag= 4= glr}. “1e{r &, SS/PBCH block-RLM, SS/PBCH
block-BFD 2 SS/PBCH block-BM(Beam Management)E ¢ §F 4l &0 T §F fjo]| E
) A E2FE Aol e ARNA| o thaf] w=ol e =g} gl

PDCCH$} ¥] 1 3}o] PDSCHS 9] 3t OFDM A &2 &5 W] 9] SS/PBCH 5%
15t OFDM Al &3 -4 0 =2 S = 4] A @3] S HH A 55
DCI(Downlink Control Information)?l] &]3l] 54 o2 ~Al&%H & 4= it} L2,
PDCCH= §F-A4 & (semi-statically) 2.2 A A (configured) | B2, Y EY A= &5
ulell A SS/PBCH H -5 o] 541 %] 3= 3l o] 2] OFDM 4l H-E 9]
=3 (overlap)¥ A] &7 PDCCH”} A A (configured) ¥ =5 K gsl= A2 o] & &

A
T At

3 PDCCHE ¢ 3 OFDM 4 &3 SS/PBCH £-%-& 9] 3 OFDM Al &-9]
T3 = A 5o, @d&o]l PDCCHE Ul Y34 &=, A7 o2 29
g2 o]l H|FB&AE 714 951, PDSCH 2 AZY 7] 3|7} &2 = 4= ¢l o),

18] 22 PDCCHE 79, RLM 3} L1-RSRP =42 9] &) SS/PBCH &% 0]
*474 ¥ (configured) OFDM 41 ¥ PDCCH RE(resource element)7} 913 1 #]
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[405]
[406]

[407]

[408]

[409]

[410]

[411]

[412]

[413]

¢kofol 3t Ao|th, thA] e, FR 25 ¢ 3 SMTC ¢ 5% ol
SS/PBCH 4 -5-0] RLM¥} L1-RSRP &4 -2 913k Aol e, 47
974 ¥ (configured) OFDM 4] &l i= PDCCH7} 9133 ¥ %] 248 5= 9t}

>
L
oby
it
rir

@
[0p]
)
w
@)
s
il
Nl
o

%= 27 WA & 295= CSI-RS 2} PDCCH/PDSCH7| 'HE] Z# ¥l o AFH =

Ao g AN A 2 U ES A F2 7d o & dgety] 98 o))
%278 Fxstol, ¥ gl A4 oo thE Bl F1 T o & A nm,
w2 7] A5 0 2 HE] CSI-RS 2 A (Configuration)ol] T @ dhefr| B & 7218

T ATH(S2701). 34, %‘71 gle}n] g o) = CSI-RS Y] 5 & A A3H7] 93
'Repetition’ 32} 1] E] /5= TRS-info' 3F&b| B 7} 328+ 4= )

2851, G 7] A 2 E A o] & slife] CSI-RS AR ID(1dentification)°]
3 ¢+¥ TCK(Transmission Configuration Indicator)E 5213 5= 91 TH(S2703). o] o,
~}7] TCI:= DCI(Downlink Control Information)®l] 3% 3HE <= 1t}

9e 1 F AV] TCIE 7| ¥FS & CSI-RS 2 PDCCH/PDSCHE 5413 &~
2ATHS2705). ©] w], CSI-RS ' PDCCH/PDSCH= 5 &k A1 7F <4 & ol A
HE]Z9 4 € 5 o) g, $2701~52705 @A & 9 % CSI-RS ¥
PDCCH/PDSCH| -] 4 91 =41 W oh-2 F&3h= A A] ool 7]¥kst 4= 9l o),

5282 Fal & g o] Al oo WhE VAo H2F 7 o & AR ESE
Elg=
288 F23HAE, 71 A 5 CSI-RS A A (Configuration)®l] T ¥ wteluEH &

AEe 3 Tﬂr(szsol) qu, %471 stefulE o = CSI-RS 9] &%= 5 A4 317]
9] g+ Repetition' T2} 7 B H/HE+= TRS-info' e} B 7} 3£3= 4= gl 1e] A,

7| A= A o] & i} o] CSI-RS A9 ID(identification)©] 3 3H%
TCI(Transmission Configuration Indicator)E &&= 21 THS2803). o] i, 47|
TCI+= DCI(Downlink Control Information)®l] 332 4= 1t} =, 7| A 572 DCIE
53 A o] sti}e] CSIRS #AHY) IDE E3t81= TCIE 243 4= gl

7| A =& 24 7] TCIE 7] HF 2.2 CSI-RS 2 PDCCH/PDSCHE Xd%‘i;_ T
A THS2805). o] w], CSI-RS % PDCCH/PDSCH3= & 3k A| 7} & & o] A
HE|ZE o] AEE 4 2t =, CSI-RS 2 PDCCH/PDSCH: FMD ¥ o]
A5 4 9t g, 52801~S2805 HA & 1 & CSI-RS 2 PDCCH/PDSCH®
TA AR HE Wb k= A A oo 7]Hke 4= 3l

529+ by o] A A oo whE U EY o] 52 01]% Hepdt =
295 Fzsd, 71 Al =12 wdo) Al CSI-RS A A (Configuration)®l] ¥+ ¥
et H & AE S 5 AThS2901). A, 7] stepr] Bl o= CSI-RS Y| & %5
4 43t7] 9138 Repetition' 32} B L/H+= "TRS-info' I} 2}v] E 7} E3hE 5=
At 28] a1, 7| A 52 A o] = slk2] CSI-RS A ID(identification)©] ¥ 3+H¥
TCI(Transmission Configuration Indicator)E W&ol 7] 53 4 1 TH(S2903). 9]
], 4}7] TCI:= DCI(Downlink Control Information)®l] 3 §H2 4= it} =,
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[414]

[415]

[416]

[417]

[418]

[419]

[420]

[421]

[422]

71X =& DCIE &3 A o] 5 3libe] CSI-RS AHY) IDE ¥ 318H= TCIE

A 5& 47| TCIE 7|92 =2 CSI-RS @ PDCCH/PDSCHE whof] 7] 2 43t
T A THS2905). ©] W], CSI-RS 2 PDCCH/PDSCH3= & &k A 7k & & of) A
HE]Z 8] 5o ehidko Al 52 5 vk =, CSI-RS % PDCCH/PDSCH+
FMDH o] A449 4= glv}. 3-H, §2901~S2905 WA & 9 3+ CSI-RS 2
PDCCH/PDSCH] -1-#] 4 91 A& whohe F:81= A A] ofof] 7]ikst 4= 9]

ol A, & 27 A & 205 7|t & 3k vhit v x5 U Y| E] 9] A F <l
2ol tie A A st = ko)

-, FR 2 ol 4 2] CSI-RS ¢} PDCCH/PDSCH 7}2] & A] 492219 of
olef ] [& 813 &1l

el

e

3t 8]
CSIRS-BM( repetition | CSIRS-BM( CSIRS-CSI | CSIRS-trackin
"on") repetition "oft") g
PDSCH scheduling FFS FFS FFS
restriction(details are
FES)
PDCCH Not configured QCL-D QCL-D QCL-D

A7 (3 812 F23h9, who}, CORESET CSI-RS7} 3} (spatial) QCL #74] o]

1T, ke CSI-RS 9} PDCCH7F 5% OFDM 4] £-8 Aol A 4241 5] 12 2

A (Configured) & 5 AT},
mkok CSI-RS Ao T3] of ) &t

CSI-RS #2910 T3t =21 ulS 2}-9-5 7] A

CSI-RS9} PDCCH7} & 3t OFDM A & 4

>0

i

PDCCHE 4lsHA| ¥ ThH, CSI-RS A& 918k 5241 W13} PDCCHE 91§ 74l
Hlo] 4 & Abolsle] CSI-RS A 4413 PDCCH =419 F5-o] LA sl 4= gt}

upelA], ehitke] B 28 vhrglsl 7] 9§, CSI-RS$F PDCCH7F &34 o =
QCL¥ 7 -§-°ll 7+ FDM(Frequency Division Multiplexing)g = ¢} o of st} t}A]
3, WA A o2 XAl E PDCCHOI o 8 &-3F QCL #2&7F CSI-RS 9] ¥%F QCL
2319} A3 7 -0 7k CSI-RS 2 PDCCHE] FDMS A 98 5= sl o).

313, Repetition 'ON'Sl CSI-RS 2} PDSCH7} FDM & o] A4 4= ¢13=A] 9]
thall A A3 B, CSI-RS AF ] 3(resource set)2] Repetition©] 'ON'Q! 7 -,
2q") Al o] FR29\ A 2] L1-RSRP 7 7| ®F CSI-RS7F A &5 = & <QF, 4l
Waxn S o] 88 A1 o = oy = vf, PDSCHS]| A &% & AlghH )

up2} A, SS/PBCH &5 PDSCH7} FDM ¥ o] 7 %% 3= A 7} f-AlstAl,
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[425]

[426]
[427]
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[429]
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[431]

FHE A %55 PDSCHE ﬂ]% %‘? o1t} o) & & AF o] A whizte

S5AE STHATIRAM A A& w e PDSCH ol E A & =g

Ba4e Rr)= ﬁag¢»q»mwag%8mmmmow =444

CSI-RSE 918k 3}t o] o] OFDM 4l & ¥ PDSCH7} F3 ¥ of 7219 21&
7IthatAl g 5= sl

LJ& Repetition '0FF'°1 CSI-RS % PDSCH<®] HE| = ﬂ Aol of & A

2 .
gk, o] 16P 749, PDSCHE 9 3l 4241 mO] CSI-RSE 918t =2 W= 54 &
AL B3] 8ke], CSI-RS A A $h(resource set) 5 4 o] & &2 CSI-RS
A+ ID7F PDSCHE 9 g TCI el ol o &) A\ A€ = dv}. thA] 2l PDSCHE
9]+ TCI= CSI-RS A & $H(resource set)ol] ¥ CSI-RS AU E F, Ao =
shito] CSI-RS A4 IDE 23H3 5= 9l ).
o & &9, 7| A 5& PDSCHE ~=A& % 3Fi= DCIO 35 TCIE -3l
27| &% == PDSCH®} & A g 41 §1-& 744 3= CSI-RS A& %U—;oﬂ Al
Ak 4= et =3 vk A7) TCI AE S 7| WO 2 DCIol) 2] 8
27| &% ¥ = PDSCHE} ‘&4 & 41 W& 7FA] = CSI-RS A 2 A&
A 3L, PDSCHE 4=41817] &l A7) TCIE %3l A1 Al ¥ CSI-RS Aol & F3li=
A

A WS o] g% 5 gk

1

A Al 4 6:

CSI-RS #1293k & 4 ) 9 &2 24 RBs (Resource Blocks) 2 3 - BWP
Apol = = A A g}o 2 Qe X} =, CSI-RS AHY & 918 H A& o) 9 2%5-& min (24,
Nsizgyp) 52 A3 5= 9t} CSI-RS ™ & %2 CSI-RS #AF4l o] 4 f oh *7IRB
ol el 4 (2, StamngRB)@r RB®] “*(nofRBs)& 4 % (Conﬁgured) 2

o] & w o M= vkl [ 919 2ol Aelstar 9l
[39]

If startingRB < N33, the UE shall assume that the initial CRB index of the CSI-RS r

esource iS Niprir rp = Novop!. otherwise Nipiviairp = StartingRB. If nrofRBs >

N§ize + Ntart — Ninitiat re» the UE shall assume that the bandwidth of the CSI-RS resou

ree is NEW oo = NSIZ8 + NSYTE — Nyipiviai R Otherwise NEY_ . = nrofRBs. In all cases.

the UE shall expect that NEW .. > min(24, N§i22).

[3% 9] ol W=, startingRB > N st O] 31, N sizey ot N sty o startingRB <
240] Uwi, N BWeg psi= min(24, N Sizeswp)iq 2h-& 4hE 7T o 71 A , N BV gy g
CSI-RS ] & 3#-o] 31, N sury, 3= BWP2] A| 2} RB 91 9] 2~ 0] 1, N sizey, . 3= BWPE]
A7)0t} & 30-2 startingRB = 8, nofRBs = 24, N sty = 4 N sizeg, =24 0 7 /49
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[432]

[433]

[434]

[435]

[436]

[437]
[438]
[439]

AS g e 7 A4 dl A5 HA ) 308 F2HE, 7] RB QL d 90
N i e = 81 HF, CSI-RS o] & 3--& N BV, po= N sizegyp + N sty p - N i s = 20
RBsZ A4 = 4= olt}h. whehA], o] i= min (24, N sizgy) BT} CSI-RS th & 0]
P A A A€ 4=

=, [3 9] ol k=, CSI-RS t & 0] A|2}&ks= RB {1 9 2( startingRB) 7}
BWP7} A 2t %] 3= RB 91 9] 2~ (N sory, ) H T} 2 7§ CSI-RS v%] 531
A A= 4 vk TE BWP 7| (N sizgy)7F | RBEH & shds 4= 9l 7]
] 3ol N sizegyp N sturtgy o 2 startingRB 310 WHElA] N BW g o7 A3 ] 2o
oz 9A-E 5 glr), shA vk, 4 -8 CSI =7 (measurement) 2
R 3l(reporting) & 9l 314 = 54 7] o]/2] CSI-RS th&Fo] A= & g7t
A

w2k A startingRB > N sty , 0] 31, N sizep o N sty oo srartingRB < 24 91 74 $-0l) 3=,
giro] 54 CSI-RS AH¢1 0] 2 A %] i=(span) CSI-RS 9} Z2] A2 RB Q19 ~ &5
A4 ¥ BWP7} A 215 3= RBE A A 3= A& A5 o2 1A% 5= 3loof gt}
ol gt A3k HEd St A7) 9 [ 9] oFdl 9] [3£ 10]3 o] =+ E 4= )
[3£10]

I £  startingRB < N§&® . o r i f  startingRB > NS  a n d
NSize, + NSLOt — startingRB < 24, the UE shall assume that the initial CRB index of t
he CSI-RS resource is Niniriaire = Nawp - otherwise Niniriar s = StartingRB . If
nrof RBs > Niith + Ngits" — Ninieiar re- the UE shall assume that the bandwidth of the
CSI-RS resource is N&§_gs = Ngigp + Ngits® — Niitiarps - Otherwise NEg7_pg =
nrofRBs. In all cases, the UE shall expect that N5V .. > min(24, N5i28).

URA] e, RRCE 54 CSI-RS AH1 & 913 CSI-RS o 9 2] A2} RB Q1 #] 2(
startingRB)7F BWP Wl ol 4 4 ¥ o] &= w2 BWP 17|, BWP A| 4 RB €19~
startingRB2] k& 7|k 25 CSI-RS th 9 &2 A[24-& BWP A2t o} 51 g
o= 7hA e 5= dvh 3, o)== A Hi= BWP 17| & e she] 54 4k Aot
BWP&] A 7|7} A& @%COEﬁ]—ZJE] 5 9t}

A, et AA o 1WA A o 62 P o R TiE L o A
1WA AA] ol 6 F, 2784 o] %4 ’“/‘] o 7F AgtH o] RE 5 Qlvk =, E
Aol e AA] o 1WA AA] of 62 AW el HelE sl 738l T4

° g Aol o] gk g o] o Lo hito] AA] o] g v o -3 1 A

aL, B
Fow 8ol YA dEe] 2HOR FAL 5 9

2

5312 2ok o] A A dof] hE 4 Al Ao A AA] o & EA g

53194 A5k 740 B4 A= By o A A oo mE vl W/ =
7N A7 YER = o) 2y, 319 A Bl A=, B A A] oo upE
ik G/ = 7] A o)l REEA] SR B = A1 ol u ), &b A Al AR =
=], o] 2] E-(wearable) &%, E, 20 E FE 53 2 o ke X 2 oA =
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[440]

[441]

[442]

[443]

2 AV AAE VAT HEY D w2, s v S=a

> s

O
A, A EA A, A, AR 5 BA A,

-

Atk F o A A
1

2

mo

ks
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AR(Augmented Reality) “& =], VR(Virtual Reality) 4], MTC #*], IoT &A], 9] &
A, e A X (e T8 A, B A, 71 2/3 ] ] i 1o 9] 44
A W dof i 5G AR~ AEE A s U Tk o E Eol, EES
Algho] EFA] ¢Fal A AEF Al Gol ol &) vl dlsli= v B AL 4= ) o E

_{

Bz A E2A, A E v, Y w4, 252, A E A SojE, Zb Al A
Td 7 AUTh B B, o wm A= AR A A w, A5, A e diE
HALR ARG = AR, 2 L= Ve AAL A B e R ow
ARG = AR EA, RS AR, g A, (A9 A eE AR, BAV,
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A gk o E 5o, A A A= Butd 2A T S8 AR = AT T
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A= 7NF3 S BUEE, o Sehs A E e 5 vt

L A a3 Al @S {FolE, AFE E(smart phone), - E

o

73+ (laptop computer), T A & W8 7], PDA(personal digital assistants),
PMP(portable multimedia player), || 0] A] o] A, & & o] E PC(slate PC), H| &5l
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HMD+= M g of] 2-83l= e o] ] ~Z&do] FX 2 A, VR = ARS 1798}
A3 AREE T 2

531 sy, B b o] AA] of o] whE W /= V)Xo v X E"
A & 3 2 A A (Digital Signal Processor; DSP) B nfo] A 2 3 2 A A 9} +-&
Ao & Fhuo] 3 2 A A4 (10), E WA B](Transceiver)(35), A2 &) ZE(5),
ot L} (40), W E] 2](55), tl22&dl o] (15), 7] 7] =(20), vl 2-21(30), 7FI AF 21 E
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$HiH, A} 7] E @A ¥ (Transceiver)(35)© RF =& (Radio Frequency Module) 2 =
= 5 gl

5 2 A & A=

¥
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TAE Ik B 1WA B 30004 AEEk A oS F Hon
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[453]
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TCI(Transmission Configuration Indicator) & G218} =5 E WA H(35)E Ao
4 At} o] W], 47| TCI:= DCI(Downlink Control Information)®l] 33+ <= )
LR A (10)3=, A7) TCIE 71§ & CSI-RS 2 PDCCH/PDSCHE =218} & 5
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PDCCH/PDSCH] 74| 4 91 <=7 ¥beh2 AF<wdh ¥ it o] A A] o Fof 7|Rbe

T A
gh, —“5: ol A Es FdsH] A, & 310M dE FA 4
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AAQHAY A ARl 7] 231, Al A (100)2] Ao & shvfe] 48 71sgk
F2E AR 5 Ak 16, TR AA(180)F AL FX(100)9] T4 245
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st Aoy, AL A (200)9] 21 22 A4 (240)°0 2] 8l St Aol 7,
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AT 21788 @231a)8 A
79k oG R e AT ATl ALARE00A FAE FH A
ol &H 71H, AL F2](100) 59 /4 o] HA =] o] & 4212 SlTt.
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HEE A (Repetition) AF-8-3F #H H B (Mode)E S A 8= HHE

Al 8t AL

PDSCH(Physical Downlink Shared Channel)& ¢ ¥+ TCI (Transmission
Configuration Indication)& =418} 11

371 BE R A7 TCIE 78S 2, Ao & shite] 5 g OFDM
(Orthogonal Frequency Division Multiplexing) A £-& &3l 4] /7] CSI-RS
gl /\]-7] PDSCHE z,:/\L]gp:_ 74& E;ﬂ o7 3}—7

271 TCIi= & o] 5 3Fy-2] CSI-RS A ID(dentification) S

¥ sk,

&)

Al 7 3l Aol A,

A7) WEe] wHE A AL A ¥ R == 0FF & A4 =,

&)

A 7 Zell 9hofA,

7] Aol % dtite] CSI-RS A4 ID=, A4 7] Wl b x}43) 7 5
T o) o 7% CSI-RS A9 ] $hH(resource set)ol] 33, o] &= 9

CSI-RS Aol A H A,

A

Al 7 el hof A,

371 PDSCH== 7] 2o &2 5h1}9] CSI-RS #H4 IDe]l ¥+ ¥ CSI-RS
A S ] ek 2l WS v|REe 2 Al E =

A

A 7 &l oA,

471 Rlo] Hbig A Algal Y e whido] Wl A998 5230814
@ sl deE,

A

A 7 7ol 9lof A,

A7 AR =, W E A, VA5 R A F3 A T Aol shket
A 7 g,

A

T B2l A Ee A, st A N5 A 98 el gloj A,
Aol & shuhe] ERAIH;

o] 5 shufe] 2R A A

g7 Aol shte] ZRAM F2 Ths et s AR A, A dE A
471 Aol shkel ZRAMTEEA F2E S Sl

"4 % E (instructions)& A F38h= 2o 52 shrhe] v, & ¥98hal,
471 &R F2,



69
WO 2020/032569 PCT/KR2019/009865
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