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[91]

[92]

[93]

[94]

[95]

[96]

[97]

[98]

[99]

[100]

[101]

[3%2]

slot rframe 1 reubframe g
F) N # A #
£ +¥symb j‘%’i’slcﬂt “Vslot

2 12 40 4
A7 Tl A, Nty = S5 W A &9 5 VB AL, N e 3= S22 9] 1
&30 NFE VHER AL, N oswofameny 3= A H S| Q) 1) &30 /|5 vrERATH
2 WA 7 A8 7hHs 3 NR A 22§l ol A 5= st o] whidol A ¥ §hy] = o
A £ 7kl OFDM(A) 7 %% & A (numerology)(<ll, SCS, CP A o] )7} Aol &1
1A= 7 gt ofo) wek, FU g o] AEE A AL AR, SF, &5
= TTD(H 9%, TU(Time Unit) & 5 3) o] (At Algh 7-gko] B 3E 2511
FolstA AAE 4 .
NR-Z T} &F5G A 8] 252 A ¥ 5l7] 9§ 4572 numerology(5:+ subcarrier
spacing(SCS)) & A3t} o] & E0, SCS7} 15kHzS 7 $-, A Z- 4 <l A&
=S ol o] W& o H(wide area)E A 93, SCS7F 30kHz/60kHzS! 78 -5-,

914 118 (phase noise) = 237] 91} 2425650} 2 el E & A gty
NR 5= 3} = 4l = (frequency band)3= 27} 4] type(FR1, FR2)2] 5= 3}4=

H 9] (frequency range) = A4 9] € T} FR1, FR2+= ob &l 3¢f o] 744 4= )

L3k FR2+= ¥ 21 B ¢ o] H (millimeter wave, mmW)E &| 1| &+ 4= QI T},

[3£3]

Frequency Range designation Corresponding frequency range Subcarrier Spacing
FRI 410MHz - 7125MHz 15, 30, 60kHz
FR2 24250MHz — 52600MHz 60, 120, 240kHz

532 B A e AAleEo] A 7HsdENR Al =Hol) 7|23 &5 T2 E
LER =R o] o

shube] &322 AIRE mQle A o] A &S 23gttt o & 5], 25 CPY
Ag-ehte] £Xol 7o A EE 23
67l o A& E3gh,

k& 9 (carrier)i= 535 S| Qo) A 4= 2] FHbE 3} (subcarrier) & X 3}
RB(Resource Block)i= =35> W Q1o A I4=7(of], 12)2] A &3t Hutgul 2
R

BWP(Bandwidth Part)i= =3}~ | Qo) A H-4=2] 148 (P)RBE A 2] ¥ 1H,
ko] 37 B3 2 A (numerology) (4, SCS, CP 4 o] 5ol th-g-2 4= At}

W= Z o) N7 (el 5719l BWPE X818t 5= it} dlolE B4 2434
BWPE 3l A ¥, shifof vhibshe] = st o] BWPRF 24 5} = 4= 9l
A 2] = A Zh2e] & 4= A 2 A (Resource Element, RE) & A| 2 & 4|

shibel B Aol W 5 gk,

b
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[102]

[103]

[104]

[105]

[106]

[107]

[108]

[109]

[110]

>

543z E A9 A&l A8 7HsE NR Al 2=Flol] 7] 2% Ay A &3
-7 (Self-contained slot structure) & WEFH H o] T},

%40 A B3 7 49 (ol symbol index =0)-> 3} &% =L Al ©] (downlink control)
QS Vb Az, 274 4 9 (9 symbol index =13)- 73 = A| o] (uplink
control) & & -& LEFATE o] 2] &< (4]: symbol index = 1 ~ 12)2 3} =
dlolel AEa Asl AH&d 55 oL, AFH A tlolE A5 el A-&2
Sx gl

o) e ¢ ol whek 714 % 0 UE @ 18] %3 el A DL A4 UL A%&
Ao Qg S Yo, 7] shkel £ el A DL Hlol el &
Fa2latar ofofl thgk UL ACK/NACKS: 52413 5= glt}. A3 o = o] g
T2 HolE A ol 2] A o dlolH A - F7kA] deli= AlbE E ol
H, ol &2 &l #HF vlolH AL AAS HAasted 5 v
P& A (A &35 2ol 71 A= UB7E 54 B0 =4l e
Agh = FAR M A RER AshE A= dA AIZEdolof B

a3t} o] & fl ko] AHH A &% 2ol A DLl A ULZ
Ak = Al o] 47 OFDM 4 &2 7HE 1} (guard period, GP)® A4 2 =

ey

s
Y
m\l

==
Atk A o &2, sthe] £33 DL Aol 4] /D
tole 49 =M= FAH 7, UL Aol 99
DL tlolE] 9 &M s o2 A4 = At

DL Alo] @9l A= PDCCH7F 44 4* 2131, DL tl o] & el A=
PDSCH7} A4 4= At} UL Allof o 9ol A= PUCCH7} A4 4= 9131, UL
dlo] ¥ & ool A= PUSCH7} A %4 5= 3l

PDCCHel| 4] = DCI(Downlink Control Information), | & & ¢] DL H| ] §
2AlE% AE, UL tolH 27A&% A H Fo| AEd 5= vk PUCCHO A =
UCI(Uplink Control Information), &l & &< DL tlo] ¥ o] tj g
ACK/NACK (Positive Acknowledgement/Negative Acknowledgement) 4 X.,
CSI(Channel State Information) “d 2., SR(Scheduling Request) 5 ©] &2 = 3l

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 % 2| ¥z o] 2 & ¥t} TBE
15198t SLE 9] E(codeword)7} A ® T PDSCHA= &t 27 9] =9 B8
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E T A ZEQ) E(codeword) 'H 2 2~ ¥ E-¥ (scrambling) 2 H %
1]l % (modulation mapping)©| =8 ¥ 31, 72} I EQE2 HE A HE
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 £
NEE ALE A, T eV T EE Sl AEd)

[111]  PDCCH:= s} =1 Ao 4 E(DCHE 1kstar QPSK W2 Wi o] 48t}
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
Aot

[112]  =53= 2 7fA o] AA e 5ol 48 7Fe dF NR A 2280l 7] =% 6419 REG

25 Ve = o)t

[113] 55904, D= DCI7L His8 ¥ = AH 8.4 (RE)E U a1, RS DMRS7H
v =3 ¥ = REE HEFITE DMRS= 8tuto] Al o] 9t Q] WhafFo = |
HA 5 HA, 9 H A RES] v H ¥},

[114] PDCCH= Ao A9 A E (Control Resource Set, CORESET)E % &l %%}
CORESET+= 017l w7 2 2 X (o, SCS, CP 4 °] )& 2= REG A ER
Aol ), shho] B 9]¢ H29] CORESET = Al {3k Z Q1o A
3= 4= 9t} CORESET:= Al 228l 4 H (o], MIB) 1= WH-E-4 (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
B AT A TEH o] AAFE 5 Ak

[115] PUSCH<= 3} =1 d] o] E](¢]], UL-shared channel transport block, UL-SCH TB)
/= A A Alo] HH(UCHE 2 4HESlaL, CP-OFDM (Cyclic Prefix -
Orthogonal Frequency Division Multiplexing) 3} & (waveform) %= DFT-s-OFDM
(Discrete Fourier Transform - spread - Orthogonal Frequency Division Multiplexing)
v} ol 71 Z8ke] A4-¥ ). PUSCH”} DFT-s-OFDM 3} ol 7] Z81¢] 245 =
75, EE-2 M3 5 ) 39 (transform precoding)S 4] -8-3Fo] PUSCHE
AEet}, A o2, W3l L]z o] B7lg e 499, transform precoding is
disabled) @42 CP-OFDM 3}8 ¢ 7] 2 8}lo] PUSCHE A %-3}a1, ¥ 3}
zZglgd ol 7ksek 7 9-(¢l, transform precoding is enabled) W& 8 CP-OFDM
9 Hi= DFT-s-OFDM 3ol 7] Z38lo] PUSCHE % 5= 31t} PUSCH
%S DCI W UL TRHEQ] o3 &2 o= ~AEd =AY, 49 A,
RRC) Al 198 (L/EE= Layer 1(L1) Al =29 (o], PDCCH))l| 7] % 8}<]

HE-2 A (semi-static) & = 2= ﬂ] =% = 9 2 H(configured grant). PUSCH 7 &2
SRR I ER W EE e 2 e 4 9]

[116]  PUCCHY= &% = A 01 42, HARQ-ACK F/HE+= *ﬂl%%} 23 SR)=

2HF3} 51, PUCCH & 4 o] o) u}e} Short PUCCH % Long PUCCH= -3 ¥ .

= O
= -

Li
=
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¥ 4= PUCCH £ E-& o A] 3t}

[117] [3%4]
PUCCH | Length in OFDM | Number of Usage Eic
format | syphols N’i}r’n%CH bits
0 1 -2 =2 HARQ, SR Sequence selection
1 4 - 14 =2 HARQ, [SR] Sequence modulation
2 1 -2 >2 HARQ, CSI, [SRI] CP-OFDM
3 4 - 14 >2 HARQ, CSI, [SR] DFT—s-OFDM
(no UE
multiplexing)
4 4 - 14 >2 HARQ, CSI, [SR] DFT-s-0OFDM
(Pre DFT 0CC)

[118]  PUCCH format 0:= # o] 2 H] E Z.7] 9] UCIE & Hka}al, Al 2~ 7[RES 2
ufF o] HAFETH A A o R, vt 5 ) 9 }\]%—/—\-PET T St Al E A E
PUCCH format 0%! PUCCHS &8 H&sto] 54 UCIE VA= 22 HA53n.
k2 A (positive) SRS A 5-3F= -0 7F o &-3l= SR A A S H g
PUCCH #}%! Wl el 4] PUCCH format 0¢1 PUCCHE % %-gtT}.

[119]  PUCCH format 1-= Z o 2 B] E Z7]¢] UCIE &4kstal, ®x Al &
AN A (Fah T o] Fof upe} D] A=) 2l A
SAbEth DMRS= M2 A Eo] AE A &= Azl A
TDM(Time Division Multiplexing) ¥ ] 1 %-¥t}).

[120] PUCCH format 2= 2 H|EH T} £ H| E 7|2 UCIE 08, Az Al B2
DMRS ¢} FDM(Frequency Division Multiplexing)*| ©] A %-¥ t}. DMRST 1/39]
Aig Foixl A E5 W A& 19 2 #1, #4, #7 2 #100] 91X 3o} PN
(Pseudo Noise) A @ 2=7F DMRS Al E =& ¢ &) AF-&¥ T} 2 4 & PUCCH format
25 el b 39S @A 3k o v

[121]  PUCCH format 32 &4 =¢] A E55 W] & t537 54 5014, 2

HEH U 2 8 E A27]9] UCIE 7Héhth vhA] 28, PUCCH format 32] PUCCH
b & A AW 225 F A gF=rh WA A E-S DMRS 9 TDM(Time
Division Multiplexing) ¥ o] A %-# t},
[122]  PUCCH format 4= &< 28 A4 E5E 1 o 47 SE7HA] 5 3k7t
A Q¥ 2 | ER T} & HE 7719 UCIE Wt} tha] 2], PUCCH format
42] PUCCH #h¢l& Aol AW 5125 23T M2 4= DMRS9}
TDM(Time Division Multiplexing)*| o] 2 %- ¥ t},

[123] 1.3. 57] A1 % B Z (Synchronization Signal Block, SSB &=+ SS/PBCH block)

[124] B 7 A1 7} 48 7}-s gk NR A] 2~ ®l o] 4] PSS (Primary Synchronization Signal),
SSS (Secondary Synchronization Signal) 2 /%= PBCH (Physical Broadcast Channel)
2 3tit9] F 7] 41 % &5 (Synchronization Signal Block ®:3= Synchronization
Signal PBCH block, ©] &} SS block %=+ SS/PBCH block®] 2} &) ol Al A= 4=

oy &

lo
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[125]

[126]
[127]

[128]

[129]

[130]

[131]

[132]

[133]

[134]

[135]

[136]

Atk olw, 7] 3t el SS E5 ol A & A e E vsgkehis 21wl A ¥ A
%22 7 AT} (Multiplexing other signals are not precluded within a 'SS block').

/71 SS/PBCH block-> Al 2~ th & o] T A o] o} th Ao A AE=E 4= 91,
53] 7| A =ro] Bl & Al dsh= A5 3] 71 A =& v 7l 9] SS/PBCH

562 & A Oﬂ 2 & 7}“ 3t SS/PBCH block-S 7HdH3] YJEF T o)t}

= 6ol =AH Bl o], B sfA el A& 7153 SS/PBCH block-S ¢ 431
471 2] OFDM 41 & W 20RBE /432 == It} =&, SS/PBCH block+> PSS, SSS
2 PBCH= 74 ¥] 31, @2 SS/PBCH blockel 7| Wkato] A ¥ M (search), Al =5l
AR BE 27 AL Yl AE DLEA 2 38 4= 2

PSS9} SSS+= 22} 1711 2] OFDM Al &3} 12770 9] bt 2 A 5 o
PBCH3= 370 2] OFDM Al &3} 5767] ¢] -uk4ut &2 -4 ¥t} PBCHol 3= ia}
A% 2 QPSK(Quadrature Phase Shift Keying)©| 4% t}. PBCHi= OFDM
Al Entt} d) o] ] RE2} DMRS(Demodulation Reference Signal) REZ /] ¥ T}, RB
i 2 37l 2] DMRS RE7} £ 4161, DMRS RE A}o] ol = 37) 2] dlo] ¥ RE7}
EA)gc) olu], DMRS RES] Y X]= Al IDol] 7] Z3}e] AA = 4= It} (o: N el
mod 4 kol 7] 8t wj =g ¥ = kg ah QI e A7F A ¢ .

T3, 4H7] SS/PBCH block-2 Y| E 9] A7} AL&-31 = J}T T o o] A1
F 7 old Fab g ol M = Agd o vk

ol & fall, ¥ /A 7F A& 7hs & NR Al 2= o] A = ©o] SS/PBCH block&
AZsl ot stz 2 T3 91 4]¢] 571 # 22 (synchronization raster) &
Aolsttt 7] 7] P28+ Ad @ 22 H (channel raster) &} 772 4=

71 & 7] @l 228 = SS/PBCH block #1 =] ol t &t W Al & Q1 A -1 & o]

At A = AT ddo] Al A28l ARE 8 55H7] el A 715 & SS/PBCH
block®] 3k Y X & A AT o AT

olw|, %7] &7] @l 22¥ = GSCN (Global Synchronization Channel Number) ]|

71Zz3ke] AAE 4= At} 47 GSCN2 RRC A 229 ¥ (<]l: MIB (Master
Information Block), SIB (System Information Block), RMSI (Remaining Minimum
System Information), OSI (Other System Information) &)< &3l &= 4 3

ole} L& &Vl A= 7] 578 B AE S5 kst Ad
B Kok Fab Sol A A A ol H o ElE A& 471 A

%78 E Aol A& 7153 SS/PBCH block©] A 45 &= -4 2 {Het3]
Lebd o)t

B A 7F A8 7Fs g NR Al =8l ol A 7] A 52 5ms 5 2+ SS/PBCH block-&
Ao 641 A58 4= lt), o] w, th5~2] SS/PBCH block-> A& t}& A% o g
ZAR A= NI e e R /\}%Elt 54 shbe] H1& 7| 2 & 20mse] F7] vt}
SS/PBCH blocko] 25 v}al 7Hg 8t 47| SS/PBCH block& A&+ ¢l

71 A= o] 5ms Al ZF 7-ZF el A SS/PBCH block 42 98l AL-& 753t qq
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[137]
[138]

[139]

[140]

[141]

[142]

WA= T3 g ool a5 A 24449 = Aok A o=, 3GHz ©] 8}
ol A 7] 71450 5ms AR 73 W H T 470, 3~6GHz o) & ol A 2 T 87H,
6GHz ©]72] tf ol A Hh 64 7§ o] A &2 th& W& A&k SS/PBCH block =
A& o Aok

1.4. 5 7] 3} A=} (Synchronization procedure)

S A7 o 2R E 47| 9F -2 SS/PBCH block S §4151e] & 7|31 &
FAE 5= i) o), 7] 5718 Ak A A A ID %= (Cell ID detection)
A 2 Elolw 7S (timing detection) ©HA| & X gHgT} of 7 A, A ID A&
A = PSSell 7] vket A ID <& A 9F SSSell 7] wkgk A 1D A= dAl(ol:
100871 & AlF A ID = stvhol &) AlF A IDE A=3hE £33 5 At
gk Elol ™ A= @A = PBCH DM-RS (Demodulation Reference Signal)©ll

714kst lol v A5 ©A| ¢ PBCH 71§l = (<f|: MIB (Master Information Block))®l|
7149kt Blol W A= A A& 23S 5

o] & {8, ¢ PBCH, PSS, SSS¢| =41 7] §] (reception occasions) 7} 1 5-%
A el EAEE 7HEE = Tk (S A A’ uke) o), PBCH,
PSS, SSS7} SS/PBCH block & 174 gH& 7H4 & = 3lt}). ol of, &2 SSS,
PBCH DM-RS % PBCH tH]¢| ¥ 7} &Y ¢+ EPRE (Energy Per Resource Element)&
Zhvha b e 4= Uk ol w, vk of &-3F= 4 W] SS/PBCH block ] SSS
ERPE t H] PSS EPRE®] H| & (ratio of PSS EPRE to SSS EPRE)+= 0 dB 5=
dBetal 7h4 e 4= otk iz, ] @l Al A& 49 A 92k E (dedicated
higher layer parameters)7} Al & ¥ #] &5 7 -, SI-RNTI (System Information -
Random Network Temporary Identifier), P-RNTI (Paging - Random Network
Temporary Identifier), == RA-RNTI (Random Access - Random Network
Temporary Identifier)ol] o] 3l ==L 9 &% ¥ CRC (Cyclic Redundancy Check)E
Zt= DCL X 1_05 913 PDCCHE 24 H ® 6= W2 SSS EPRE thH]
PDCCH DMRS EPRE®] H| & (ratio of PDCCH DMRS EPRE to SSS EPRE)©] - 8 dB
WAl 8dB ol ebar 7hg e = Ut

HA, S E2 PSS9 SSS HEe ol ARV R e Ao =94 A
(Physical cell ID)E & 53 4= ot} B} 734 o8 A7 e pSSs AES
ol SS &=l thd A& Bl s
otk oo, 92 SSS A &S S

=T
el Ab7] Gebe PBCHS DM-RSE £3) §S &2

olu|, 47| PBCHE ¥ ¥ (= U]-5-31+) RMSI PDCCH/PDSCH7} /471
SS/PBCH block# & A ¢t tf & W= Aol gt | Aol A AFE S d&F 5 3
olo] whe}, g2 4}7] PBCH t] 29 o] % 4}7] PBCHe o8] A A | F3ab<¢
& = 47] PBCHZF A5 = F 3k t ol A o] A E ¥ = RMSI (4l:
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[143]

[144]

[145]

[146]

[147]

[148]

[149]

[150]

[151]

[152]

[153]

MIB (Master Information Block, MIB) ] &] A ~8l A B 52 4218 4= 9lt},

SFXZ S 7<) W] SS/PBCH block®ll 9101, T X SS/PBCH blockse ¥ 3 31 *H |
A ld A5 tha- 3} o] SS/PBCH blocks®] FH1kE-31 7+ (subcarrier
spacing>°ﬂ ubet 274 5= ek ol o, 18 2 402 S 2 ) A A

o] A HA Aol &gkt

(?ﬂ ©] 2> A: 15 kHz subcarrier spacing) - %. SS/PBCH blocks2] % H A 4 &5 52
(2,8} + 14¥n2] A EES 7H2 4 9t} 3 GHz okl 3t & 9l n2 0
=13 2=t 3GHz 29 6 GHz 081 9= thd & el n &0, 1,2
=3 %}Q 7LL—_

(7 ©] 2= B: 30 kHz subcarrier spacmg) <X SS/PBCH blocks 2| 3 HA| Al &&=
{4,8,16,32} +28*n%] Al E=2 7HE 4= Ut} 3 GHz o] &t9] 3t th 92 8
n<0%E2t=v3GHz 23 6 GHz 0|31 3k S afln 20 =
ezt

(# 0] 2> C: 30 kHz subcarrier spacing) 1. SS/PBCH blocks2] & HA| A &5
(2,8} + 14¥n2] A EES 7H2 4 9t} 3 GHz okl 3t & 9l n2 0
=13 2=t 3GHz 29 6 GHz 081 9= thd & el n &0, 1,2
=3 %}Q 7LL—_

(7 ©] 2= D: 120 kHz subcarrier spacing) % X. SS/PBCH blocks®] & HA| A &5
{4,8,16,20} +28*n%] A E=2 7HH 4= AUt 6 GHz 23] 3t th 92 8
n<0,1,2,3,56,7,8,19,11,12,13,15,16, 17 == 18 312 2=

(# ©] 22 E: 240 kHz subcarrier spacing) %X SS/PBCH blocks2] | H A A &-5-&
{8, 12, 16, 20, 32, 36, 40, 44} + 56*n2] A E-5< 714 4= 9o} 6 GHz 379
T S Adin0,1,2,3,56,7 E=8 42 2=

7] T2t Irdste], @2 A ~E AR E 55 4 9l

MIB+= SIB1(SystemInformationBlock1)< W == PDSCHE =75 H 3F+=
PDCCHE| ¥ UE H & 9% 4 H/atebv & 233, SS/PBCH block W
PBCHE &3l 7| x| 5o ofaf @iz A5¥ch

k& MIB el 7] HES|o] Type0-PDCCH &5 B4 & ZF(common search space)<
] 3 CORESET(Control Resource Set)©] £ A4 5=+ &1t 4= )
Type0-PDCCH ¥ 5 B4 37+ PDCCH B4 F3ke] dFo|r, ST v A A &
27 &% 3= PDCCHE A48 o] AFEH T}

Type0-PDCCH &% B4 & ko] &A= 749, v MIB W o] A H (e,
pdcch-ConfigSIB1)ell 7] ¥F3}to] (i) CORESET-S 14 8= 5572 <15 (contiguous)
A E5E 2 st o] 2] A<:Fl (consecutive) A 53 (ii) PDCCH

71 %] (occasion)(¢ll, PDCCH 418 918 A1 7F v 9l 9 xhE AA T 4 3l

TypeO-PDCCH & & ¥4 3 gko] &AJsk+] e 4 9, pdech- ConﬁgSIBl 2.
SSB/SIB1°] EA)8F= 3} 9] x| 2} SSB/SIB1°] EA) 614 &b+= 3= H ol
B3 A B E AEe

(]
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[154]

[155]
[156]

[157]

[158]

[159]

[160]
[161]

[162]

SIB1-& Y #] SIBE (] 3}, SIBx, x©&= 2 0142 92| 7184 (availability) 2
2AEF (@, AE 71, S =9 A7) 3 3" AR E F9g o & 50,
SIB1-S SIBx7} 7] 4 0 & H 8 =7 A E ¥]3=4] Ei= on-demand 2] (FEi=
whko] g Aol ofdfyol] o &l Al E=A] ARE L =E 5 ATt SIBx7t
on-demand W2 of] o] 3] A &%= 7 -$, SIB1-2 W@ido] SI 84 & 351+ ©
dod AW E ¥3st 4= ) SIBI> PDSCHE %538 45, SIBIS
7% ¥ 3= PDCCH3= Type0-PDCCH &% &4 S Fal AEE,
SIB1-= 7] PDCCHell €] 8 #| A ¥ i= PDSCHE &3l d&

1.5. 5713} g £ H (Synchronization raster)

5718} 2@l 22 (Synchronization raster)i=, SSB 4 X & ¢ ¢+ WA 4
Ardgol EASHA iz A, A28 P H 853 98 i) o) AL
Q= sSBO] Fu 1A B o v ke 2R B8 A RE F35E
913 Aol et SSBO] F 4= 9 2]3= SS e R W-§3H= WS GSCN (Global
Synchronization Channel Number)= g o] |t} B F 3k HAE A ¢ SS jer &
GSCNE o3tz shebr| el 5 o &} gk,

u

Mool

A Z7S

[3£5]
Frequency range 88 Block frequency position SSrer GSCN Range of GSCN
0 - 3000 MHz Nf&f&?‘&"i 21%,*5}5(()Nko‘_t§’1> 3N+ (M-3)/2 27498
3000-24250 MHz SO0z e et Mz 7499+ N 7499 - 22255
NOTE 1: The default vaiue for operating bands with SCS spaced channel raster is M=3.

713 H2aE 2 oS8k SSBE] A 55 gH v & 5] well V2T 4
ATh A7l g2 Qg ) S AP EEE] F Vol o8k, UL 2
DLol| B 284 4 itk
[326]

Resource element index & 0

Physical resource block number #pgp of the SS block Pppp = 10

1.6.DCI X

V- NAI7F A8 75 d NR Al =]l A=, b 23 42 DCI 2 &S A ¢e 5
Atk ;A NR Al 2Bl ol A = PUSCH =71 & 3 & 913 DCI £ 2 =& DCI format

Qo I X9 o = DCI
format 1_0, DCI format 1_1-& A& <= v} &gk o] ] B4 o 72 3-8 7153t
DCI £ 2 2R NR A| 2~ 8ol 4= DCI format 2_0, DCI format 2_1, DCI format
2 2, DCI format 2_3& F7}4 02 X3 4= 9lt},

o] 7] 4, DCI format 0_0-> TB (Transmission Block) 7] ¥+ (¥:5= TB-level)
PUSCHE ~Al=H 87| 98l AF-&¥ 31, DCI format 0_1-2 TB (Transmission
Block) 7| ¥+ (*£+= TB-level) PUSCH * = (CBG (Code Block Group) 7| HF Al &
FAalol 44 29 CBG 7] ¥k (3= CBG-level) PUSCHE 2=71& ¥ 517] 9 3
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[163]

[164]

[165]

[166]

[167]

[168]
[169]

[170]

[171]

AREE = QT

L3k DCI format 102 TB 7| ¥+ (¥:5= TB-level) PDSCHE 2=A| =¥ 317 9 &
AF8% 31, DCI format 1_1-2 TB 7] ¥} (3:3= TB-level) PDSCH *=+= (CBG 7] 4t
A Fgale] AAE 4 5-) CBG 7|4 (3= CBG-level) PDSCHE 27 & % 317
Hsl A =

L3k DCI format 202 &5 X9 (slot format)S &¢] 7] 98l AF-8-%] 31 (used for
notifying the slot format), DCI format 2_1-> 574 UE7} 9 5% A& A Fo] glas
7} 3F= PRB 2 OFDM 4 &8 <] 7] 9138 AF-&5) a1 (used for notifying the
PRB(s) and OFDM symbol(s) where UE may assume no transmission is intended for
the UE), DCI format 2_2+= PUCCH % PUSCH®| TPC (Transmission Power Control)
37 (command)®] A% ¢ &l AFE-% 3L, DCI format 2_3-2 3} o] /2] UE9]

o] gk SRS A &-& #¢ TPC & 159 A5 sl AEE 5= It} (used for the
transmission of a group of TPC commands for SRS transmissions by one or more
UEs).

BU} -4 4 2, DCI format 1_1-2 A% &5 (TB) 12 9 3 MCS/NDI (New
Data Indicator)/RV(Redundancy Version) B =5 X 3131, 49 A5 vt
PDSCH-Config W 3% A% 31 maxNrofCodeWordsScheduledByDCI 7} n2
(5, 0)E A" A5l &3], A% E5 25 913 MCS/NDIRV 2 EE T

(o

FeE o T

E-3], 39 A S 32 Y maxNrofCodeWordsScheduledByDCI 7} n2 (55, 2) &2
AR A9 AAA o7 A 52 AE 715 o] - (enable/disable) = MCS
A YRV HE9 Z3to) o) 24 7 vt Bop A A o= 54 AF
ESo] th3 MCS Z&7126 408 251 RV ZE7H1 318 20 A5, 47 54
A% 552 1] 24 sl(disabled) 2 = 3

%271 DCI £ ol] th &k -4 4 <l E—ZJ—O— 3GPP TS 38.212 ¥/l ol &) i34
T Utk =5, DCLER I 54 5 AWetA] & A e dAl& = s
7] wAE Aol A 5 ok e B R AN AN S gl R
SolE2 7] T A ol AE o 9l

1.7. CORESET (Control resource set)

&F1L}2] CORESET-S =3} Low| Qlof| A N coreseT,, 7} o] RBE- E g}s)ar, A 7F
% Q1 o)) A N coreser_ (oHD‘r 21,23 4k 7HE) o] A EE E3gh

F}+-2] CCE (control channel element)+ 6 REG (resource element group)<
3233} a1, &t REG= 39 OFDM Al & 73 3hu2] RBe} & A 3t
CORESET W] REGE 2 A| {54 WH2] (time-first manner)©l W& oA 2
A H e, FA A o2 A7) d8 ¥ CORESET W A HA OFDM 4] & 2

7Hg-st HE o] RBS 918 0B A 23},

stito] vl dldl] 4= 71l 9] CORESETE ©] A4 4= it} 7} CORESET-S
342 CCE-to-REG "33 o ik A H )



19

=0l

WO 2020/184836 PCT/KR2020/001276
[172] 3t} o] CORESETS 9 8+ CCE-to-REG w4 & Q1 e )Wl 5] 71} =2l g gl &
% gk,
[173] CORESETS 9%t 44 4 B= ¢ A5 sl ¥ ControlResourceSet IE®]
ola) 44 4 9le).
[174] B A A o], A Al Feb v ¥ ControlResourceSet IE= 3F7] 39 o]
T4 4 9o,
[175] [3%7]
ControlResourceSet information element
;t; SLZE {451,
{{ab@t Duration),
. “3; né }}
{G . H?@X?ii;fé?xil\.ﬂ?;".eJUl.fsB ooks-1) OQPTIONAL -« Hesd 2
sameAsREG-bundle, allContiguousEBs],
Z CnaxMnofTCI-StatesPFDOCHY y OF TOI-Statesld
SIZE (L. maxBrofTCI-StatesPDCCH)Y ) OF TCI-Stateid
[176] A7) 3ol A ol® wpeln] B E-& 3GPP TS 38.331 =0l Aol dahv] g 2}
A% 4 9]
[177] %3 CORESET 0 (¢l: &% CORESET)S 93t 244 AR = 49 A% gt gl
ControlResourceSetZero IES 2] &l A= 4= qlt}.
[178] 1.8. ¢tE|L} X E oAl 5-Z FA| o] A (antenna ports quasi co-location)
[179] Shibe] whikofl off sl & o M TCI (Transmission Configuration Indicator)
AEl(state) AA 9] ] 2E7F AAAE 2 AT} A7 HU MTCL A E A& ”71
o 2 Fojd AHl AS &l 2l =¥ (intended) DCIE 3813 PDCCHS] A
e} (7] @2o]) PDSCHE U2 3 = A 55 9] AlS b H
PDSCH-Confi?) 1 7431 % 215 01714, M 41 Wikl A4 el el
/] ]’Cq 737(4 a ‘F )~
[180] ZF TCl-state= 3fv} == F 719 ek z;j Al & &3} PDSCHS] DMRS

32 EE ZFQCL (quasi co-location) #HA & A A 3t7] 9l ¢ sfehvlE & 3k},
F7] QCL #Al:= A1 DL RS (downlink reference signal) 9] &+ 49 AlS
gt} B gel-Typel 2 A2 DL RS 9 3¢ A5 delv] g gel-Type2 (474 =
Aol 71 z8Fe] A4t 5 DLRSE S A5 Hal, 7] Fx AT Eo]
513 DLRS H3= /0] 3 DL RSSI A o139} #H7] §lo], QCL EF ) &>
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[181
[182
[183
[184
[185

[186]

[187]

F LB} A] gkolof gt} (shall not be the same). QCL B} &2 A4 A5 & g
OCL-Info N 3¢ A5 sebv)E gel-Typeoll 23] 520 A= Z+ DL RSe°ll o -3},
271 QCL BHd & & vk = stuho] 3h& 7H4 5= Sl

- '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}

w2 A7) # ) 8 TCI statesE DCI W TCI (Transmission Configuration
Indication) =9 = 3 Q1 E(codepoint) 2} | F 5} 7] ¢ &l A8 % = 24 3}
F W= (activation command)E A8 A7 A3 I =& Eg)ket
PDSCHOI| ™ &-3F:= HARQ-ACK A %7} &5 #noll M A& 5= 49, 471 TCls
states 2 77| DCI W] TCI F=9] ZE FERIE I v 5d-& &3 #(n+3*N subframe o
+1) B 8= = ). o 7] A, N swbframe, = QhA] AF<28F 3 1 HE5= 3 29
71 Z3to] AA T} A7) w@iko] TCl states2] =71 91 15 4474 (initial higher
layer configuration)e 5218k o] o] 47| @hidto] gA sl I =B 41617
o] Aol AH7] @ik& M1 A o] PDSCHS| DMRS ¥ E(5)°] '‘QCL-TypeA'
e A A7) 271 A& Aol A A A ¥ = SS/PBCH (Synchronization Signal /
Physical Broadcast Channel) &5 2} QCL ¥ 9lthal 7Hg st} =714 0.2 47|
Aol A7) vke 1] o] PDSCHS| DMRS ¥ E(5)°] 'QCL-TypeD’
Bl M 7] 271 & dafell A 24 ¥ 3= SS/PBCH =53 QCL ¥ lt}aL
7Hge o sl

PDSCHE 27 % % 8}1= CORESET S 93l ¢l 715 veh] E
tci-PresentInDCI7} 'enabled' 2 4 A4 ¥ = 74 5-, ©'&2 47| CORESET 7ol A
A% = DCI W 1_12] PDCCH W 7] TCI D=7k E A4 gtrtar 7hA4 gk},
471 PDSCHE Z=#|% % 3= CORESETS 913l 449l A5 atehnlE
tei-PresentlnDCI7} A2 B A @711} 7d7] PDSCH7F DCI 3£ 1_0°] <] &f
A Y H AL, 471 DL DCIE 741 Al 3} th-a-8F= PDSCHE] =41 A4 gt
A3 @ 3 Alo] &-E X] Threshold-Sched-Offset (737] -8 %= H.11¥ UE
A e gl o)l 7] Zste] A4 ) Bt A4 22 45, PDSCH ¢te| v X E
QCLE A7g3t7] flal], e 47] PDSCHE 9 8+ TCI state 2= QCL 7}H4 o]
PDCCH A4S 9|3l A& % 3= CORESET®l| %-& % 3= TCI state %=3= QCL 7}4 3}
sdstrtaL 7Y g

91 AS 32 H tei-PresentinDCI7} 'enabled' 2 A4 4 ] 31, CC (component
carrier)Z 227 E ¥ 8= DCI W TCI =71 A7) 27153 ® CC == DLBW W
A 3} E TCI states S A A 8= 74 -$- (point to), 47| PDSCH7} DCI %% 1_19])
o3 ~ASHHH, ¢ PDSCH QHE| U £ E QCLE A A s17] $131 471
7% ¥ PDCCH W] DCIel E 3¢ TCI E =9l 7] %8 TCI-State E ©] -8 ¢t} DL
DCI9] 5741 A4 3} o -3-8F= PDSCHE] =41 A4 g AIRE @ Ao & 4]
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[188]

[189]

Threshold-Sched-Offset (7371 =8 2= H.31% UE 7| ¥ 2] ¥l of] 7] x5}

AR Hop A Z-& A5, A7 a2 A1 A o] PDSCHS| DMRS
FE(E)°] AAE TCI stated 9] 3l 50 A= QCL Bt Ihehm] B (&)l o ¢ TCI
state U RS(s)2} QCL Htbar 71 st} Ab7] whidkoll o 8 ¢ &35 PDSCH7}
AAE = A9 A7) A A E TCI state= 47| 2~ % % ¥ PDSCHS] <3

A 315 TCI statesol) 7] 8l oF glt}, A2 A~ Hbevl ~AA|EH S 9o AA 9o
M| E (search space set)2} 1 37H¥ CORESET?| /7] W&ol Al A A= = 49, 471
W2 A 7] CORESETS 93l 1 Al 3k} ¥ tci-PresentInDCI7} 'enabled' =
AR 7t an, A7 A G o] Al E o AAlEHE A4 s 9l
A9 s o] 9] TCI statesE ©] 'QCL-TypeD'S ¥ 83z 4-5-, A7 &
71 A 49 A E W A& PDCCHS =41 A 4 3} o8- 8F= PDSCHS] =21

Al ZE A ZE @ AL Y X| Threshold-Sched-Offset B t) A AW £ &
i kia=g

A9 A% 21 Y tei-PresentInDCI7} ‘enabled' & 4 A ¥] 414 RRC 912
RroA 7] S AS et B tei-PresentInDCI7F A A B 2] 942 74 -5-
B0 thsl, whef DL DCI9] 741 Al 3} o) -5-6F5= PDSCHE] =41 A4 3F
Q X AMlo] B X Threshold-Sched-Offset Bt} 2H-2 745, 7] Whb-& vt} 53
-2 AMERS 74 gk () A1 ALl PDSCH®] DMRS EE ()< TCI state <]

RS(s)¢} QCL 32t B (E)°ll Wil QCL #A1E 7H4. (i) ] ™, 4871 QCL

S B (E)2, @il o8 U E "y = AN Ao 2403} BWP W &t
o]“d-2] CORESET®I A vhAI U} &3 W 714 512 CORESET-IDE .U E % %
A4 o347} <13 E CORESETS] PDCCH QCL A/ Al £ 913 A% QCL

32} v B ()% (For both the cases when higher layer parameter fci-PresentInDCI is
set to 'enabled’ and the higher layer parameter fci-PresentInDCI is not configured in
RRC connected mode, if the offset between the reception of the DL DCI and the
corresponding PDSCH is less than the threshold Threshold-Sched-Offset, the UE may
assume that the DM-RS ports of PDSCH of a serving cell are quasi co-located with the
RS(s) in the TCI state with respect to the QCL parameter(s) used for PDCCH quasi
co-location indication of the CORESET associated with a monitored search space with
the lowest CORESET-ID in the latest slot in which one or more CORESETSs within the
active BWP of the serving cell are monitored by the UE.)

= 3F 9l =1l (intra band) CA 7450 = BT &} A 4]
CORESET®©]| ZJel gt cCell = 5. 7heF A4 %
'QCL-TypeD'E ¥ &3+ TCl state7} $l+= 74 -5, 7] @&, DL DCI9] =21

Al 2 o) -&-3F= PDSCHE| 41 Al A 1 AIE @32 Ale)] #A| glol, ~AIE ¥
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PDSCHE 9 &l A1 Al ¥ TCI state 2 € T2 QCL 714 & & 53k},

[190] A AE S trs-Info 7F A AR A AS sl g
NZP-CSI-RS-ResourceSet | 5712 CSI-RS A& 9l &, v TCI A e 7} o2
QCL BI(%) = stH&E A Al ghr}ar 74 & o gkt

[191] - SS/PBCH &% ¢l t] 3+ 'QCL-TypeC', (QCL-TypeD7}) & 7} 3 2 $- (when
applicable), & ¢+ SS/PBCH +=-¢| o §+ 'QCL-TypeD', =
[192] - SS/PBCH £-=o| o3 'QCL-TypeC' &, (QCL-TypeD7H #-& 7}5 %k 7 9,

9 Al S repetition7t AR R A9 AlS gt E
NZP-CSI-RS-ResourceSet U 571 % CSI-RS A} <] o g 'QCL-TypeD'

[193] A A S rs-Info 'R 2 AT I E repetition §lo] A E A
A% ke Bl NZP-CSI-RS-ResourceSet W] CSI-RS AH¢1-& 913, @& TCI
FH7F the QCL BFl (&) = shuE A A gkt ar 74 e of gk

[194] - A9 A 3 E rs-Info 7} AR D A9 A S e E
NZP-CSI-RS-ResourceSet W CSI-RS Z}-¢ ol o & 'QCL-TypeA' &, (QCL-TypeD7})
G 7hs sk A5, 5L g CSI-RS Al o $F 'QCL-TypeD', =+

[195] -9 AlE e g grs-Info 7F A A E A Al abe] E
NZP-CSI-RS-ResourceSet U CSI-RS A}l of] tf ¢ 'QCL-TypeA' %, (QCL-TypeD7H
g 7453 49, SS/PBCH &5l t] &k 'QCL-TypeD', H1=

[196] -9 AlE e g grs-Info 7F A A E A Al abe] E
NZP-CSI-RS-ResourceSet U CSI-RS A}l of] tf ¢ 'QCL-TypeA' %, (QCL-TypeD7H
A& 7hs e A5, 3 AT Y reperition”} 473 H A9l Al shehv|E
NZP-CSI-RS-ResourceSet U 7] % CSI-RS A} o] o ¢ 'QCL-TypeD', =

[197] -9 AlE e g grs-Info 7F A A E A Al abe] E
NZP-CSI-RS-ResourceSet U CSI-RS A} ¢l o & 'QCL-TypeB', 'QCL-TypeD' 7}
A& 7 shA e AT

[198] A AS a2 E repetition7t 473 H 39 A5 el H
NZP-CSI-RS-ResourceSet W CSI-RS 2h2l-& 91 &l], &2 TCI 48 7F vh& QCL

A(E) T stHE A A ghear 7 g of gho:

[199] -3 AS e E trs-Info 723 R 39 AlS Ik E
NZP-CSI-RS-ResourceSet U CSI-RS A}l of] tf ¢ 'QCL-TypeA' %, (QCL-TypeD7H
A g 753 49, H A3 CSI-RS Aol o 3 'QCL-TypeD', 1=,

[200] -9 AlE e g grs-Info 7F A A E A Al abe] E
NZP-CSI-RS-ResourceSet U CSI-RS A}l of] tf ¢ 'QCL-TypeA' %, (QCL-TypeD7H
AG 7hs s A5, 3 AS el repetition7t A E 9 Al shetvlE
NZP-CSI-RS-ResourceSet U CSI-RS A} Oﬂ tf ¢ 'QCL-TypeD', ®+=,

[201] - SS/PBCH £-E-of] T3 'QCL-TypeC' 2, (QCL-TypeD7}) & & 7153k 2 -,
&g SS/PBCH &5l tf & 'QCL-TypeD'

[202]  PDCCH2| DMRSE 9 8f, &+ 22 TCI 4} 7} th2- QCL EF A (8) = 3hU&
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A A gkt ar 7 g of gk

[203] -9 AlE e g grs-Info 7F A A E A Al abe] E
NZP-CSI-RS-ResourceSet U CSI-RS A}l of] tf ¢ 'QCL-TypeA' %, (QCL-TypeD7H
A g 753 49, H A3 CSI-RS Aol o 3 'QCL-TypeD', 1=,

[204] -9 AlE e g grs-Info 7F A A E A Al abe] E
NZP-CSI-RS-ResourceSet U CSI-RS A}l of] tf ¢ 'QCL-TypeA' %, (QCL-TypeD7H
A& 7hs e A5, 3 AT Y reperition”} 473 H A9l Al shehv|E
NZP-CSI-RS-ResourceSet U CSI-RS Aol o ¢ 'QCL-TypeD', 3=,

[205] -3 AlS S rs-Info 2 AlS 4ﬂﬂHWWMWﬁVﬂHﬂQ”ﬂ

Al 2} ] NZP-CSI-RS-ResourceSet W CSI-RS A1l o & 'QCL-TypeA' &

(QCL-TypeD7} A& 7}5 3%t 749, &« gk CSI-RS Aol o) ¢ 'QCL-TypeD'

[206] ~ PDSCH®| DMRSE 9l al], 9 TCI %8 7} o8 QCL EtSI(§) & st &
A A AL 7 & oF g

[207] -9 A 3 E rs-Info 7Y AR E A9 A S S E
NZP-CSI-RS-ResourceSet U CSI-RS A}l of] tf ¢ 'QCL-TypeA' %, (QCL-TypeD7H
A g 753 49, H A3 CSI-RS Aol o 3 'QCL-TypeD', 1=,

[208] -9 AlE e g grs-Info 7F A A E A Al abe] E
NZP-CSI-RS-ResourceSet U CSI-RS A}l of] tf ¢ 'QCL-TypeA' %, (QCL-TypeD7H
A& 7hs e A5, 3 AT Y reperition”} 473 H A9l Al shehv|E
NZP-CSI-RS-ResourceSet U CSI-RS Aol o ¢ 'QCL-TypeD', 3=,

[209] -3 AlS S rs-Info 2 AlS 4ﬂﬂHWWMWﬁVﬂHﬂQ”ﬂ

Al 2} ] NZP-CSI-RS-ResourceSet W CSI-RS A1l o & 'QCL-TypeA' &

(QCL-TypeD7}H A& 7153t 4%, 5 U 3k CSI-RS #Fl o]l th 3 'QCL-TypeD'

[210] HEA ol dol, QCL Al 1Y B2 ab7] 3ol 7| Al | e A 2" A ES
xee

= e
= T 991\ .

[211]
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QCL linkage for FR2 after RRC signalling

SSB = TRS wrt average delay, Doppler shift, spatial RX parameters QCltype: C+ D

TRS > CSI-RS for BM wirt. average delay, Doppler shift, delay spread, | QCL type: A + D

Doppler spread estimation

TRS = CSI-RS for CSI w.rt. average delay, Doppler shift, delay spread, | QCL type: A
Doppler spread estimation
TRS > DMRS for PDCCH wrt average delay, Doppler shift, delay | QCL typer A + D
spread, Doppler spread estimation

TRS > DMRS for PDSCH wrt. average delay, Doppler shift, delay | QCL typer A + D

spread, Doppler spread estimation

SSB > CSI-RS for BM wurt. average delay, Doppler shift, spatial RX | QCL type: C+D

parameters
SSB = CSI-RS for CSI w.rt, spatial RX parameters QCL type: D

SSB > DMRS for PDCCH (before TRS Is configured) wrt. average delay, | QCL type: A+D
Doppler shift, delay spread, Doppler spread, spatial RX parameters
SSB > DMRS for PDSCH {before TRS is configured) w.rt. average delay, | QCL type: A+D

Doppler shift, delay spread, Doppler spread, spatial RX parameters
CSI-RS for BM > DMRS for PDCCH wrt. spatial RX parameters QCL type: D
CSI-RS for BM > DMRS for PDSCH wert, spatial RX parameters QCL type: D
CSI-RS for CSI > DMRS for PDSCH w.rt average delay, Doppler shift, | QCL type: A+D

delay spread, Doppler spread, spatial RX parameters; Note: QCL
parameters may not be derived directly from CSI-RS for CSi

CSI-RS for BM > CSI-RS for TRS/BM/CS! wrt. spatial RX parameters | QCL type: D

[212]  &t7] FEO) o], FLE RS B E33 row)o] EAlsHE A5, A G
RS ID7} & -gdv}a 7} & 4= 9l o)
[213] A of| 2, A9 AlF v rrs-Info € 7 2 AlE b g

NZP-CSI-RS-ResourceSer©l| 23l A4 ¥ 3= CSI-RS #H2l o] EA5k= 4 7,
SN UE)2 7491 A% 92 E] TCI-State©] 3171 7 744 7hs e A E7-&
7t 5= 3ot
[214] [3%29]
Valid TCl state DLRS 1 qcl-Typel DLRS 2 gel-Type2
Configuration {(if configured) (if configured)
T SS/PBCH Block | GCL-TypeC SS/PBCH Block QCL-TypeD
2% SS/PBCH Block | QCL-TypeC CSI-RS (BM) QCL-TypeD
[215] 7471 3l 9L, 3=, QCL type-D ©] 48 7} 38k 9, DLRS 2 ¥ QCL type-2
77 e Al AAE = e v 5 3
A

[216] THE o 2, A9 Al I Y mrs-Info 2 3 AlS Iﬂralr‘jl B repetition $1°],
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9 A% shebv] Bl NZP-CSI-RS-ResourceSerdl] 23] 474 %] 1= CSI-RS A 0]
LA oh= A5, PEUE)S A9 AlE 3t ¥ TCI-State 2] 3171 Al 74A] 745
AQETS 7| 5=

[217] [3%10]

Valid TCI state DLRS 1 gcl-Typel DLRS 2 gcl-TypeZ2
Configuration {if configured) {if configured)
1%% RS QCL-TypeA TRS QCL-TypeD
ik IRS QCL-TypeA SS/PBCH Block QCL-TypeD
3+ TRS GCL-TypeA CSI-RS (BM) QCL-TypeD
4* TRS QCL-TypeB
218] 4] ol $1o], iz, QCLtype D7F A& 7H5 8] @& o n et 5= 9l
[219] 771 3ol 9dof, *#3=, QCL type-D ©| #1-& 7} % 749, DLRS 2 & QCL type-2

7]_ /\01.7] E}UL% "H yS| 7@ T 22 010 0O 9] ] S} 2= o]

= T AT = TR
[220] LT o

2,49 AlS e E repetition 9F $HA "c}-‘ﬂ A S atehrl
NZP-CSI-RS-ResourceSerl) 2] 8l 44 ¥ += CSI-RS A o] EA)8= 45,
N UE)S A9 A% debu| B TCL-State @] 317] Al 7FA 7Hs 3 A B Ew+-&

7IHE = 9l

[221] [3#11]

Valid TCI state DLRS 1 qcl-Typet DLRS 2 gel-Type2
Configuration (if configured) (if configured)

1 TRS QCL-TypeA RS QCL-TypeD

2 TRS QCL-TypeA CSI-RS (BM) QCL-TypeD

3 SS/PBCH Block QCL-TypeC SS/PBCH Block QCL-TypeD

222]  ©H&9 F EE) 9lo], QCL type-D7F A4 75 25, DLRS 2 % QCL

type-2 =, 7] & (default) Aol (8] F BEQ vl WA IS A 9lslar, A7
S-S 98] AAE 4 ol wkeF 81y 215 913 TRS7H QCL type-DE 91 3]
AL-8-5 = 7§, TRST QCL type-DE ¢ §+ 422 RSE A BM(beam management) &
A3 Fz2 A& (ol: SSB = CSI-RS)E 7HA = 9t

[223]  PDCCHS| DMRSZ 913, 9 TRS7} A A = 7] o] Aol ¥ HA AA (5]
F %= Ul WAl )o] 7] F-(default) B O FH FH I 5 7
s} e} ] E] TCI-State2] 3171 Al 7}A] 7453 A E7be 7 )t 4= 9l

Foi'
e

[224]
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3E12]
Valid TCI state DLRS 1 gel-Typel DL RS 2 (if gel-Type2 (if
Configuration configured) configured)
1 TRS QCL-TypeA TRS QCL-TypeD
2 TRS QCL-TypeA CSI-RS (BM) QCL-TypeD
3% CSI-RS {CSh QCL-TypeA CSI-RS (C5h QCL-TypeD
4% S5/PBCH Block® QCL-TypeA SS/PBCH Block* QCL-TypeD
2251 A7) 3ol Qlol, *i=, TRS7H A4 H 7] ol Aol 4§ = Qi BA L ofv] %
ATt ofol] whet, s A2 TCL A Bl (state) 7F oF ™, 23] & &% QCL
7+A4 (assumptlon)flfﬁ A= 4= )
[226] Mﬂ 3ol 9lef, ==, QCL &1 B & o] CSI-RS (1= CSDEFH A F A o=
FRA 2o U 3
[227] PDCCH«] DMRSE 9l 8fl, &> TRS7} A A ¥ 7] o ol W] WA A4 (3H]
F ol MA #)o] VB2 & (by default) F &3 5t A AS
Sebv| ¥l TCI-State®] 3171 Al 744 7He ek AR &2 7t & 5= v
[228] [3%£13]
Valid Tl state DLRS 1 gel-Typel DL RS 2 (if qci-Type2 (if
Configuration configured) configured)
1 TRS QCL-TypeA TRS QCL-TypeD
2 TRS QCL-TypeA CSI-RS (BM;j QCL-TypeD
3** CSI-RS (CSh QCL-TypeA SI-RS (CSh QCL-TypeD
4% SS/PBCH Block* QCL-TypeA SS/PBCH Block* QCL-TypeD
220] 7] 3ol Qlof, *i=, TRS7H A4 H 7] o Aol 4§ = Q= BA L ofv] %
Siek. olol ket g 442 TCI 3 e (state)7h ob M, 2.1 58 QCL
7H4 (assurnptlon) o 2 A 4= gt
2301 7] 5ol o], wi=, QCL 511 £l ] CSERS (£ CSD2e] 71 A0
SR e s v e 5 g
[231]  PDCCH®| DMRSE 98l &2 TRS7} A 5 7] o] A A A4 (&
5 ;s il WA )0l 7] EH 02 (by default) § 5 3 FoF, 49 AE
Sebv| ¥l TCI-State®] 3171 Al 744 7He ek AR &2 7t & 5= v
[232] [3%14]
Valid TCl state DLRS 1 gel-Typel DLRS 2 gel-Type2
Configuration {if configured) (if configured)
1 TRS QCL-TypeA TRS QCL-TypeD
2 TRS QCL-TypeA SI-RS (BM) QCL-TypeD
i SE-RS (CSh QCL-TypeA CSI-RS {CSh QCL-TypeD
4% SS/PBCH Block? QCL-TypeA SS/PBCH Block* QCL-TypeD
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[233]

[234]

[235]

[236]

[237]

[238]

[239]

[240]

[241]
[242]

A7) ol 9lof, #i=, TRS7F A A = 7] o] Aol 8= 4= Q= AHA
AT}, olof ubef, 3P 44742 TCI 4 Ell(state)©] 7] K.t} f- &3 QCL
add Fx

2471 3ol glof, #ki= QCL 3} v B 5] CSI-RS (3= CSDERE AP A o7
L&Y A Feg ol 4= 9)

B A el o], 71 A = 0}719} & MAC-CEE %38l @&l Al CORESETE
8 TCI state= 2743 5= At} @2, A7) TCl stateol] 7| §+3F], o) &3} =
CORESETS 7418 Rx W12 A A s 5= 9l o},

[315]

| | | | | | | | |

[ [ | [ | [ [ [ |

Serving Cell ID CORESET ID Oct 1

CORE

SET ID TCl State ID Oct 2

A o &, 7| AT 7] E9} o] A" Bt E5A (UE—specific) PDCCH
MAC-CEE &3l TCI state X A| A HE o] Al A& 4= Atk 471 TCI state
A A= LCID (Logical Channel ID)-‘ﬂr SHA| MAC Al B.g|H ol o] 3 28« ZF A

AF7] TCl state A A=t =58 233 14 % 16 bits A7 & 7HA

o]

- Servmg Cell ID: 3l & E=3= MAC CEE 4] §-3}= A1 A9
218 2h(identity) 5 A1 A gFT), 7] F = 9] Z10]3= 5 bits o] T}

-CORESET ID: &l 3 2=+, A9 A% I2lv Y ControlResourceSetld | 2] &l
2P H ¥ 3=, 8] TCI state7} A A ¥] 1=, CORESETS A A| g}, &l & H=of glol
01 A%, A7 B== A9 A% & controlResourceSetZero ©l 2] &l
A4 ¥ 3= CORESET = A A& = vt A7 H=9] Z o] = 4 bits o]t

- TCI State ID: 3 G == %9l A5 v B TCI-Stateldell &3l 2 ¥ =
CORESET ID # =of| 9] & 2]'# ¥l CORESETOl 44 7}5 &k, TCI state &
A| Al gt} CORESET ID ZE7F00 2 AAH = 49, dld 4= iW@rBWP
W PDSCH-Config®ll 32318l A9l Al 3Febvl H ei-States-ToAddModList "2
tci-States-ToReleaseList ©) 2|3l A48 3 HA| 64 TCI-states (first 64 TCI states) 2]
TCI stateZ ¥ & TCI-Statelds #] A $+t}. B23=, CORESET ID Z =7} 0°] o}
o dAY = A, i ==, A A1 ¥l CORESET D] o] af A8 ¥ =
controlResourceSet®l) 38+ 739 215 3t} ¥ tci-StatesPDCCH-ToAddList X
tci-StatesPDCCH-ToReleaseListl 23l 4474 ¥ TCI-StateldE A A g+, 7]
g = 9] Z] o] 3= 7 bits o]t}

1.9. CSI-RS (channel state information reference signal)

B A E o] T EA Al 28l A=, ) F HEE S El T S AL ghEle)
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[243]

[244]

[245]

[246]

[247]
[248]

[249]

[250]

[251]
[252]

SAl HolH maa A
£ o] &35te] HolH & F24]
2] o] &A1 QbEILF&} 5241 Qe L) ZHo A
AzEofof gt Wb 72 A Qbe v fE A FE A E

], g e} A H. (channel state information; CSI)2] 3] =W -2 93k 2=
2 &= CSI-RSE A old 4= gt}
CSI-RS3= ZP (Zero Power) CSI-RS % NZP (Non-Zero-Power) CSI-RSE
E3Hgtc), o], ZP CSI-RS 2 NZP CSI-RS+= Uh &3} o] A ojd 4= gl
- NZP CSI-RS<+= NZP-CSI-RS-Resource 1E (Information Element) 5=+
CSI-RS-ResourceConfigMobility IE W CSI-RS-Resource-Mobility 2 =0l 2| 3]
A= 4= 91Tk AF7] NZP CSI-RSI= 3GPP TS 38.211 .5 specoll o] ¥ Al ¢~
4] (sequence generation) 2 A}l W 3F (resource mapping) *H ol 7] &3k
Aol 4= vk
- ZP CSI-RSi= ZP-CSI-RS-Resource TE] 23] 442 4= 9lt}. bk 7p
CSI-RSE 9 3te] 24 H #21¢l-2 PDSCH A %S 98l A8 5% eki=vha 7h4 &
T Uth ©-& PDSCHE Al 9] ¢ A d/21 57} ZP CSI-RS 9 FE38F=4] o 79}
A glol, 871 AL/NE Aol A TLd e 54/ 73 5 Ut (The UE
performs the same measurement/reception on channels/signals except PDSCH
regardless of whether they collide with ZP CSI-RS or not).
st &% Ul CSI-RS7F 9198 5] = 91 %)= CSI-RS X E 7|4, CSI-RS ¥ &=
(density), CDM (Code Division Multiplexing)-Type 2 “J-%] A5 3} E (4:
ﬁrstOFDMSymbollnTlmeD()mazn, firstOFDMSymbolInTimeDomain2 -5)°l 2| 3l
&4 S = (dynamic) 24 E F AT}
1.10. A4 44 (Search Space)
%82 B Aol A& 7 g A AlS ek Bl SearchSpace IR -4 &
vhebdl s o] o
7 ] %= 83} & SearchSpace IEE- RRC A 219 ® & B8l ©dof 7]
f*'-’ﬁ CORESET# A ¥4 &1} ol 4he] A A @ o & 7] ol A
T At} ol |, SearchSpace IE W controlResourceSetID®] 7 2] % ol
o, O}Ur/] A ol a} o] CORESETO] (o A Z 718 4= )
2}71 SearchSpace IE= ©Ho] PDCCH ¥ H.(5)& o9 Al/oj v A AR &
Aoy}, 2+ A A o A& st 2] ControlResourceSet3t Q3 H T, A 2 2~-7) 2] o
2AEH ] A 2A=HHA AL A, nrofCandidatesE A 2] 3+ B.& A B A
(optional) B =+ A EF (£ absent) T = 3
SearchSpace IE°l| ) o, Z}7to] =52 0}7] EETH Zol Fogd o Ut

—_
=

Gl
_"
E

&"N' o 01‘>’
= ol 2t UO"

N

I
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[253]

[254]

[255]

[256]

[257]

[258]

[3£16]

common
Configures this search space as common search space (C88} and DT formats fo monitor.

controlResourceSetld

The CORESET applicable for this SearchSpace. Value 0 identifies the common CORESETHO configured in MIB and in ServingCelfConfigCammon. Values
1..maxiNrofControiResourceSets-1 identify CORESETs configured in System Information or by dedicated signalling. The CORESETs with non-zero controResourceSetld
locate in the same BWP as this SearchSpace.

dummyi, dummy2
This fleld is not used in the specification. If received it shall be ignared by the UE.

dei-FormaiG-6-AndFormat1-0

if configured, the UE monitors the DCl formats 0_0 and 1_0 according to TS 38.213, clause 10.1.
dei-Formai2-0

if configured, UE monitors the DT format 2_0 according to TS 38.213 clause 10.1, 11.1.1.

dei-Format2-1
if configured, UE monitars the DCI format 2_1 according fo TS 38.213. clause 10.1, 11.2.

dei-Format2-2
if configured, UE monitors the DO format 22 according to TS 38.213, clause 10.1, 11.3.

dei-Format2-3
if configured, UE monitors the DCI format 23 according fo TS 38.213. clause 10.1, 114

dci-Formats
indicates whether the UE monitors in this USS for DCI formats 9-0 and 1-0 of for formals 0-1 and 1-1.

[3£17]

duration

MNumber of consecutive slots that a SearchSpace lasts in every occasion, 1.&., upen every period as given in the periodicityAndOffset. If the field is absent, the UE applies the
value 1 slot, except for DCH format Z_0. The UE ignores this field for DCI format 2_0. The maximum valid duration is periodicity-1 {periodicity as given in the
monitoringSlotPeriodivityAndOffset).

manitoringSlotPeriodicityAndOffset
Slots for PDCCH Monit: nfigured as periodicity and offsel. if the UE is configured to monitor DCI format 2_1, only the values 'sit', 'si2 or 'si4' are applicable. Hthe UE s
conﬂgured to momtor DCI forma! 2_0, only the vaiues 'si1', Si2', 'si4’, 'si5’, ‘si€", 's110', 'si18’, and "sl20’ are applicable {see TS 38.213, c!ause 10

ot
The first symbo {s) for PDGCH monitoring in the slots configured for PDCCH monitoring {see monitoringSiotPeriodicityAndOffset and duration). The most significant {left) bit
represents the first OFDM in a slot, and the second most significant {left) bit represents the second OFDIM symbol in a siot and so on. The bit(s} set to one icentify the first
COFDM symbol{s} of the control resource set within a slot. If the cyciic prefix of the BWP is set (o extended TP, the last two bits within the bit string shall be ignorad by the UE
For DCl format 2_0, the first one symbeol applies if the duration of CORESET (in the IE ConfroiResourceSet) identified by confrolResourceSefld indicates 3 symbals. the first
two symbols apply if the duretion of CORESET identified by controlResowrce3etid indicates 2 symbols, and the first three symbols apply if the duration of CORESET identified
by confrolResourceSetid indicates 1 symbol.
See TS 38.213, clause 10.

nrafCandidates-SFI
The number of PDCCH candidates spacifically Tor format 2-0 for the configured aggregation level. If an aggregation level is absent, the UE does not search for any candidates
with that aggregation level. The network configures only ong aggregationLavel and the corresponding number of candidates (see TS 38.218, clause 11.1.1).

[3£18]

nrofCandidates

Number of PDCCH candidates per aggregation level. The number of candidates and aggregation levels configured here applies fo all formats unless a particular value is
specified or a format-specific value is provided {sse inside ssarchSpaceTypel. If configured in the SearchSpace of a cross carrier scheduled cell, this field determines the
number of candidates and aggregation levels to be used on the linked scheduling cell (see TS 38.213, clauss 10},

searchSpaceld

Identity of the search space. SearchSpaceld = U identifies the searchSpaceZerc configured via PBCH {MIB) or ServingCellConfigCommon and may hence not be used in the
SearchSpace IE. The searchSpaceid is unique among the BWPs of a Serving Cell. In case of cross carrier scheduling, search spaces with the same searchSpaceld in
scheduled cell and scheduling cell are finked to each other. The UE applies the search space for the scheduied cell only if the DL BWPs in which the linked search spaces are
configured in scheduling cell and scheduled cell are both aclive.

searchSpaceType
indicates whether this is & common search space (present) or & UE spacific search space as well as DCI formats to monitor for.

ue-Specific
Configures this search space as UE specific search space (USS). The UE moniters the DCI format with CRC scrambled by C-RNTI, C3-RNT! (if configured), and SP-CSI-RNTI
{if configured)

T3, A}7] SearchSpace IE®] 7 A] ¥ Z 71 (conditional phrase)™ Th&-3F 29|
A= 4= 2

[3£19]

Conditional Presence Explanation
Setup This field is mandatory present upon creatlon of a new SearchSpace. itis opticnally present, Need M, othenwise.
SetupQnly This field is mandatory present upon creation of a new SearchSpace. it is absent, Need M, ctherwise.

- 7f ALl o], @& A A o A E (search space set)©l] 4] CCE (Control
Channel Element) index-& 4+ 3}7] 91319 hashing functione 283 = Sl T}

o] o, hashing function< 3}7] 3ol 7] Z35te] A e 4= qlr) thA] waf], @&
&}7] hashing function®l] 7] Z 8ol 714 ¢§ & A| EZ B CCE index& 2H= 3
ol
A
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[259]

[260]

[261]
[262]

[263]

[264]

[265]

Hashmg functmn i

#» Fora sea;’ch space set 5 338{3&3‘{&&‘ with: caﬁtmi ‘resource set p, the CCE ;hdexes fm aggfega’clan
level L carrespeadmg to PDCCH ‘candi date Mgy af the $earch space. set m slot fz f(}: a serving

cell carfesperzd ng to cartier indi zf:azi:ar fi Ed va%ase ng are gwers by

where Sl o v
~ For any common search spaceg Y f =0

(A ¥ l)?ﬁodi};} ‘“'—“ﬂgg@g ‘aﬁ{) = 3982? ﬁ}{ -

o= For a UEnspec;’f;c search- space, Bt
: mods G, AZ—BZ&‘ZQ for pmods 1 Az 39839 for pmod3=2, and Q 6553'3 =0,..1-1;
Mg = O GMEL -1, where M&Ma is the number. of PDCCH. candidates the-UE is

configured to monitor for aggz’egaiion level L for a semémg cell cormspondmg to i"*cs and a
search $§>a<:a* set s !

- Fer any cz}mman search spaw M ?mm M;fja

- For a UE- gpecsffc search space, M;jmm is the maximum czf M;L;m over ai configureci Ner:
o "vaiﬂas for g LCE aggs&gatmn Jevel L of ssarch’ spaca set’sin c:zmtmi resource set’ p, B

R IEEl 01 El?) 1 PDCCH &% A4 <4< (Type 1 PDCCH common search
space)~> Z2lo] ™ ] A /ol A RA-RNTI, TC-RNTI (temporary cell RNTI), 5=
C-RNTI (Cell RNTD & 7} 7 (3= 23 5#)¥ PDCCHE A%3817] 94
A ¥ (dedicated) PDCCH 74 & & o] A B Al-& o]u] st 4= ¢l t} RACH A 2}2]
AA Ak seh & AV A d9e EUEHE S 5= Itk RACH 4 At
olo], ghe A7) A Al el o o] Wi E -8 3 Msg2(ell: PDSCH)E ¢ 3t DCI
2 Msg4 (o]: PDSCH)E 93 DCIE A3 5= )

A7l A 4 dE g9 AlS vteln B PDCCH- ConflgCommon )
ra-ControlResourceSetol] 2|3l A4 4=t} 471 49 AlS stetvl g
PDCCH-ConfigCommonE Y 2= RRC M| A] #] == IE+ SIBI,
BWP-DownlinkCommon, BWP-DownlinkDedicated 52 X33 <= 1t} 47|
A A Astel WAIARI Aol 8li= 45, &2 B9 0 PDCCH &5
AA g el A EFQ] 1 PDCCHE 7 A& 4= 9t

1.11. CSI B.3LE 913 A A T2r§ (4: CSI-ReportConfig IE)

2 Aol A8 7Hs R CSI LS A 8fl, CSI Kol 93k A7 steb] B (<:
CSI-ReportConfig )7} @dol A A7 = 4= gl

5 9= B Aol A& Ts sk A AlS sebv] E CSI-ReportConfig IES]
T4 el =l

olull, 4}7] CSI-ReportConfig IE W resourceForChannelMeasurement,
csi-IM-ResourceForInterference, nzp-CSI-RS-ResourceForlnterference © Th5-3}

e BAE A 5 9



31

WO 2020/184836 PCT/KR2020/001276

[266]

[267]

[268]
[269]

[270]

For aperiodic CSI, each trigger state configured using the higher layer parameter CST-dperiodicTriggerState is
associated with one or multiple CSF-ReportConfig where each CSI-ReportConfig 1s hinked to pentodic, or senu-
persistent, or aperiodic resource setting(s):

- When one Resource Setting is configored, the Resowrce Setting (given by higher laver parameter
resovrcesForChannelMeasurement) 1s for channel measurement for L1-RSRP computation.

- When two Resource Seftings are configured, the first one Resource Setiing (given by higher layer
parameter resourcesForChannelMeasurement) is for channel measurement and the second one (given by
etther higher layer parameter csi-IM-ResourcesForlnterference or higher layer parameter nzp-CSI-R5-
RexourcesForInterference} is for interference measurement performed on CSI-IM or on NZP CSI-RS.

- When three Resource Settings are configured, the first Resource Setting (higher laver parameter
resourcesForChannelMeasurementy 1s for channel measurement, the second one (given by higher layer
parameter csi-IM-ResourcesForInterference) is for CSI-IM based interference measurement and the third
one (given by higher layver parameter nzp-CSI-RS-ResourcesForinterference) s for NZP CSI-RS based
mterference measurement.

For semi-persistent or periodic C8I, each CST-ReporiConfig is linked to pertodic or semi-persistent Resource
Setting{s):

- When one Resource Setting (gaven by higher layer parameter resourcesForChannelMeasurement) 1s
configured. the Resource Setting is for channel measurement for L1-RSRP computation.

- When two Resource Settings are configured, the first Resource Setting (given by higher layer parameter
resourcesForChannelMeasurement) 13 for channel measurement and the second Resource Setting (given
by higher layer parameter csi-IM-ResouwrcesForInterference) is used for interference measurement
performed on CSI-IM.

A UE 15 not expected to be configured with more than one CSI-RS resource in resource set for channel
measurement for a CS7-ReportConfig with the higher layer parameter codebookTvpe set to typell or to 'typell-
PortSelection'. A UE is not expectad to be configured with more than 64 NZP CSI-RS resources in resource setting
for channel measurement for a CSI-ReportConfig with the higher layer parameter reportQuantity set to ‘none’,
'ert-RI-CQT, 'eri-RSRP or 'ssb-Index-RSRP'. If interference measurement 1s performed on CSI-IM, each CSI-RS
resource for channel measurement is resource-wise associated with a €SI-IM resource by the ordering of the CSI-
RS resource and CSI-IM resource in the corresponding resource sets. The number of CSI-RS resources for channel
measurement equals to the nember of CSI-IM resources.

If interference measurement 1s performed on NZP CSI-RS, a UE dees not expect to be contfigured with more than
one NZP CSI-RS resource in the associated resource set within the resource setting for channel measurement. The
UE configured with the higher laver parameter nzp-CSI-RS-ResourcesForInrerference may expect no more than
18 NZP CSI-RS ports configured in a NZP CSI-RS resouree setf.

For CSI measurement(s), a UE assumes:

- cach NZP CSI-RS port configured for interference measurement corresponds to an interference
transmission layver.

- all inferference transmission layers on NZP CSI-RS ports for interference measurement take mto account
the associated EPRE ratios configured in 5.2.2.3.1;

- other mnterference signal on REs of NZP CUSI-RS resource for channel measurement, NZP CSI-RS resource
for interference measurement, or CSI-IM resource for interference measurement.

olul, 719} & FAo) 7] 28}o], CSI ANTE -3 o] =aE 4= 9]

If the UE 1s configured with a CSI-ReporfConfig with the higher layer parameter reportQuantily set to 'cri-RSRP,
'eri-RI-PMI-CQI ', ‘eri-RI-i1, 'eri-RI-1-CQT, "eri-RI-CQT or 'eri-RI-LI-PMI-CQT, and K > 1 resources are
configured in the corresponding resource set for channel measurement, then the UE shall derive the €SI
parameters other than CRI conditioned on the reported CRI, where CRI £ (k= 0) corresponds to the configured
(k+1)-th entry of associated nzp-CSI-RSResowice in the corresponding wzp-CSI-RS-ResourceSer for channel
measurement, and (k+1)-th entry of associated c¢si-IM-Resource in the corresponding csi-JAf-ResourceSet (if
configured) If K, = 2 CSI-RS resources are configured, each resource shall contain at most 16 CSERS ports. If
2 < K < 8 CSI-RS resources are configured. each resource shall contain at most 8 CSI-RS ports.

CSI-ReportConfig IE W groupBasedBeamReporting 3211 E] 7} ‘enabled” H=i=
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[271]

[272]

[273]

[274]

[275]

‘diabled’ $1%] o] ol u}2}, reportQuantity = {cri-RSRP or ssb-Index-RSRP} ¢l tff ¢t
Hale vh33 ol 73 o T

If the UE 1s configured with a CSZ-ReportConfig with the higher laver parameter reportQuantity set to "cri-RSRP'
or 'ssh-Index-RSRP',

- if the UE is configured with the higher laver parameter groupBasedBeamReporting set to disabled’, the
UE 1s not required to update measurements for more than 64 CSI-RS and/or SSB resources, and the UE
shall report 1n a single report nrofReportedRS (higher layer configored) different CRI or SSBRI for each

report setting.

- ifthe UE is configured with the higher layer parameter groupBasedBeamBReporting setto 'enabled', the UE
1s not required to update measurements for more than 64 CSI-RS and/or SSB resources, and the UE shall
report in a single reporting instance two different CRI or $SSBRI for each report setting, where CSI-RS
and’or SSB resources can be received simultaneously by the UE either with a single spatial domam receive
filter, or with multiple simultansous spatial domain receive filters.

If the UE is configured with a CSI-ReportConfig with higher layer parameter reporfQuantity set to 'eri-RSRP' or
none’ and the CSI-ReporiConfig is linked to a resource setting configured with the higher laver parameter
resourceType set to 'aperiodic’, then the UE is not expected to be configured with more than 16 CSI-RS resources
in & CSI-RS resource set contained within the resource setting.

L1-RSRP A|2H-S 9l &, vhake tha} gho] A= 2= 9lt}, o]w), 47| gt
nrofReportedRS %= groupBasedBeamReporting ©| W} o3 ¢+ H 1 &
R

For L1-RSRP computation

2

- the UE may be configured with CSI-RS resources, SS/PBCH Block resources or both USI-RS and
SSPBCH block resources, when resource-wise quasi co-located with 'QCL-Type ' and 'QCL-TypeD)
when apphcable.

- the UE may be configured with CSI-RS resource setting up to 16 CSI-RS resource sets having up to 64
resources within each set. The total number of different CSI-RS resources over all resource sets 18 no more
than 128,

For L1-RSRP reporting, if the higher layer parameter nmrofReportedRS 1n CSI-ReportConfig 1s configured to be
one, the reported L1-RSRP value is defined by a 7-bit value in the range [-140. -44] dBm with 1dB step size, if
the higher layer parameter nrofReportedRS is configured to be larger than one, or if the higher layer parameter
groupBasedBeamReporting 1s configured as ‘enabled’, the UE shall use differential L1-RSRP based reporting,
where the largest measured value of L1-RSRP 15 quantized to a 7-bit value in the range [-140, -44] dBm with 1dB
step size, and the differential L1-RSRP is quantized to a 4-bit value. The differential LI-RSRP value 1s computed
with 2 dB step size with a reference to the largest measured L1-RSRP value which is part of the same L1-RSRP
reporiing mstance. The mapping between the reported L1-RSRP value and the measured quantity 1s deseribed 1n
[11, TS 38.133].

F7H o2, B 7| Al ol uhE CSI 5 CQI (Channel Quality Indicator) X315 ]3],
k2 3GPP TS 38. 2145221 Ao HolH 37]e REL Fast 2 9o} B}
AR o s e 57| F50) 7| 2a6te], =4 CQISF 7H4 7S CQI 4 B
(l: A E VAo 2 EJ_%P N

-
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3E21]
CQiindex | modulation | code rate x 1024 | efficiency
g out of range
1 QPSK 78 0.1523
2 QPSK 120 0.2344
3 QPSK 193 0.3770
4 QPSK 308 0.6016
5 QPSK 448 0.8770
o QPSK &0z 1.1758
7 16QAM 378 1.4766
3 16AM 490 1.9141
g 16QAM g16 2.4063
10 g4QAM 466 2.7305
11 g4QAM 567 3.3223
12 840AM 666 3.8023
13 g4QAM 772 4.5234
14 840QAM 873 5.1152
15 84QAM 948 5.5547
[3£22]
CQlindex | modulation | code rate x1024 | efficiency
) out of range
1 UPSK 78 0.1523
2 OPSK 193 0.3770
3 QPSK 449 0.8770
4 160AM 378 1.4766
3 160AM 450G 1.9i41
0 16QAM 616 2.4063
7 640AM 466 27305
8 040 AM 567 3.3223
9 040QAM 666 3.9623
i) 640AM 772 4.5234
11 040AM 873 5.4152
12 256QAM 711 5.5547
i3 256QAM 757 6.2266
14 2360QAM 885 69141
15 256QAM 948 74963

[277]
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CQlindex | modulation | kcode rate x 1024 | efficiency

0 out of range

1 QPSK 30 4.0586
2 QPSK 50 0.0977
3 QPSK 78 0.1523
4 QPSK 120 0.2344
5 QPSK 193 0.3770
6 QPSK 308 0.6016
7 QPSK 449 g.8770
8 QPSK 602 1.1758
9 16QAN 378 1.4766
10 16QAM 480 1.8141
11 16QAM 616 2.4063
12 g4 QAM 466 2.7305
13 640AM 567 3.3223
14 540ANM 566 3.8023
15 GAQOAM 772 4.5234

[278] 1.12. RSRP (Reference Signal Received Power) X.3L

[279] thh o RSRP B E Y& 8l7] 5 Faue = glv) B A F o R, v e
371 3ol 71z8ke1, 5749 RSRPe}F 7HE 717k RSRP B H. (ol 19 22) 5
NAF o R Bad 5 9l

[280] [3%24]

BRSRP index Measured quantity value [dBm]
0 BRSRP <-140
1 -140 < BRSRP < -139
2 -139 <BRSRP <-138
95 -46 < BRSRP < -45
96 -45 < BRSRP < -44
a7 -44 < BRSRP

[281] 1.13. ¥} #2] (Beam management)

[282] 7| A =& @ of] A] periodic CSI(Channel State Information)/beam X.31,
semi-persistent CSI/beam H.21(]]: 54 Al ZF -3F & <tol| gk =714 ®H 17}
24 Sl(activation)d =& THto] AEHHQ K4 e BRuE 8sh, =

aperiodic CSI/beam X215 2 73 5= it}

[283] o] 7|A CSI .ol A W=, v 5 8t ol ko] AR E £33 o vt

[284] - RI (rank indicator). of]: @'&o] ¥ 7] 9] layer/streamE & A| T21517] Y8l
Aol o gk A B

[285] - PMI (precoder matrix indication). o]: @& ] 2ol A 7| %] = o] of 1] 3 MIMO
(Multiple Input Multiple Output) Z 2] T & 4 -&3}7] & A Esh= Aol thgh 4 x
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[286]

[287]

[288]

[289]

[290]

[291]

[292]

[293]

[294]

[295]

- CQI (channel quality information). of: W&ol & ot 3}1:‘ A1 % (desired signal) 2]
F% 2 2] A1 % (interference signal)2] %

- CRI (CSI-RS resource indicator). ol: &-<>2] (7\1 = U}% WEnlS g3l
CSI-RS Al & Foll A w@igko] A5 3k CSI-RS A ¢19] 2~

- LI (layer indicator). Y& }4-o A 71 -3 28 2E= layer] 19~

T3, beam B AH = Y F4 42 98 RS7}FCSI-RSS! A9 A& Wl
AE 25 YERN = CRL Y 4 54 RS7FSSBY A9 A Wl g A&
U-ElH = SSBID, H! &2 -& EFU = RSRP(RS received power) 4 B. 52
ZzsLo o FAE 49

2] Periodic 18] 3l semi—persistent(SP) CSI/beam R 215 9 8l, 7| A =&
A7 el Al 58 FU12 il Bal7F 24 3 (activation) Al g -1F F ke
CSI/beam X315 9]+ UL (uplink) =] 2} (of]: PUCCH, PUSCH)S S+H3F 5=
Ak &, wo] CSISA S A8, 71 A= ddel A s Ed A & 21 (DL
RS)E‘ ;qﬁ: Z,: 114_'

erd2a)yHxo]l 488 Y A 28 (beamformed system)l] 3o, 47|
DL RS A %/541-& 9138} DL transmission(Tx)/reception(Rx) beam pair £}
UCI(uplink control information: <J]: CSI, ACK/NACK) A %/4=41-2 9] 3F UL Tx/Rx
beam pair2| A4 o] & Q s}r}.

DL beam pair 274 A 2}k=, (i) 71 #| 5 o] 5= 7] €] TRP Tx beam©l| 3f &3}<= DL
RSE ol Al A Eetar, A7) @o] o] 5 3tyE A8 B/ = H a18ki= TRP
Tx beam A 8] A2}, 2 (i) 7] A= ©] Z} TRP Tx beam®]| 33 3}= 5L g RS
NEE gHE AGstar o]of o) Z5te] ko] AU b AFH AT ES AE
U}2 UE Rx beam & & Z 4 5}] UE Rx beam & A 8] 5} A xbo] 230 =
TAE 49

UL beam pair 27 A2}z, (i) ©o] 35 7l 9] UE Tx beamel] 3] & 3}F= UL
RSE 7147 0.2 A4sha, 47] /1450l o] F hLbE Ae] P/
Al 19 ¥ 3F= UE Tx beam ’ﬂE—ul Ak, 2 (i) Yol UE Tx beamoﬂ OH s

o] !

2
dl
1
Kol
=

f
i

g

¢

Ot
—1—‘

1_.
=

T

_—

SAE RS AT E whg AFE AL ofof th-g-she] 7] A= o] 7] g
A& 58 A2 thE TRP Rx beam 2 & 573 8}¢] TRP Rx beam < *_‘ﬂi k=
dztel 29 o2 FAE 5 Y

DL/UL 2| beam reciprocity(*£+= beam correspondence)”} A H 3= 74 5 (el:
717 2k ek gk B0 A 7] 4% DL Tx %3} 7] % UL Rx ¥l 0] 21581,
ek UL Tx 43} ¢ DL Rx Hl o] & %] a-char 7h4 8k 2= 9J3= 7% DL beam
pair®} UL beam pair % ©] = 3t} 5+ A4 sy ot 2 shu& A48t At
/\g e S gl

L 9/ UL ) pairoll T3l 47 7h4 & /]9 i v 7] 4 0 2 S

Pt 2, F3 4 571 W A, AP RS LA AL 53]
o] - DL B/ UL ! paircl] ch3t 278 348 7] RS @ o828

r 0%

l

>/
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[296]

[297]

[298]

[299]
[300]

[301]

[302]

[303]

[304]

[305]

[306]

[307]

[308]

[309]

arelste] A4 72 a5 QU

DL/UL H! pair 27 #}d o] ¢= ¥ o] %, @& periodic F=+= SP CSI reporting
TP U o] CSISA S 98 B = 50 71 9] antenna portE
33 = CSI-RSE= DL W1 0 2 A4 % TRP Tx beam O &2 Wl X Rl ¥ o] A= 4=
o}, ol m], CSI-RS 9| A F F7]3= Wbe] CSI B.aL 7] 9k @ 71u iz 4]
el CSTH.AL 7] B A A€ 4= vk

L=, 7] A =2 aperiodic CSI-RSE ©'29] CSI H.a1L F=7]ol] 9t A = 47|
o] CSI Bl 7] Bu A5 A Fe 5 At

ke 4w CSI 4 EE 5714 Q1 UL beam paird A 37 ol A A4 ¥ = UL
Tx beam= ©]-g38Fo] AFS = 3l

1.14. ¥} 3] & (Beam recovery) 752}

i 9 7] X]5ro] DL/UL Y #e] 34 2 3 glell 9lof, A4 ¥ beam
management 2] =71l w2} ¥ mismatchit- A 7} wHAY 3 ZF o)

rxl o, H~1 mlo

j)
=

&
<

53], dio] AAE ol &str, sy, = 5 H Exﬂ/] ol Fo® FA
g 87 o] v = 4 $-(oll: LoS (Line of Sight) %33l A ¥ £5 Foll 23
Non-LoS 780 2 W73, 4 2] DL/UL beam pair= ¥4 = 4= At} o] & gt

WSS Hup Ak o7 H‘ﬁ S, U E9] =L %] Aol 9]3]1 Faste= H #e
(management) 2} of] w2 E & 7] (tracking) ©| A #5} a1, o] 2 <13l beam
failure event7} A &k -=}o off 3

e sheky I RS A4l A4S E 3] o] 2] 8l beam failure event2] 24

T2 e 5= Qv

ofo], @2 o] gk Aol theh Bar WA A = o @8 99

| Al X] (0] &}, beam failure recovery request(BFRQ) message®} 8 '8 tthE 7] X =
(I:E}; LﬂE ﬂﬂ)i ;(45:61— 2= Ohj-

A =& S WA A E Al eRaL, B 55 918 beam RS A<, beam
reporting 2.7 & TS 4 S 53 beam 75 T3S 5 AT} o] ¢ &
A& o] §] &5 34 -8 beam failure recovery(BFR)Z} 4 18 & < O]E}

3GPP TS 38.213,3GPP TS 38.321 ‘& <= i-Alol u}f=H, BFR ¥4 2 v}
ol = 7 vk

( 1) Beam failure detection (BFD)

& PDCCH ¥l o] A%l %A 7HQ_ouy) o3& "ol A= 4 -, dhke] &
ﬁ]%t 3 o] beam failure instance S 41 91 $Hl(declare).

o] 7] A, Wi o] 42 hypothetical BLER(block error rate)& 7| = 2.2 S T},
ChA] 2haf], AF7] Hlo] ER L s PDCCHE A|o] A =7} xﬂﬁ:;](ﬂq_j_y 7FA st
A9 ol Fld AR Hxo| A E FEE VEoRE SAHEH 7 Y

BFD RSE 9| &t ¢ A 4] 4" (implicit configuration)-& % 3ll, 577‘3 o] Al
PDCCHE P UE Y& &9 A4 9 (search Space) o] A= 4= Q). o],
7 A4 o HE RI(EE Aol thEA A8 E 5 vk kA, BE

;V“:
o ©
?1_‘4
\
<
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[310]

[311]

[312]

[313]

[314]
[315]

[316]
[317]
[318]
[319]

[320]

[321]

PDCCHRI o] szl F4 ¢k o] 3}

(@)
Aol MAE = gl wE

A5 ofm| st = qlTh

o] & 9 &, BFD #% A& (£ BFD RS)E 9 &l thoksh whi o] A4 W o)

A g4 E 4= 9ok

e o 2, BFD #& A& & A8l &A1 A Sl (implicit) 474 W o] 285 4= gt}
ps)

ol R = A9t g2, 4 A g H=2
2] LER threshold o} 8] & " o] x| &=

Lo
I
%,
o,
W T

TA AR A of| &2, 7} A < (search space)©ll &= PDCCH7F A 52 A+
A

o191 control resource set(CORESET[TS 38.213, TS 38.214, TS 38.331%#])
ID7} AAE 4= Ao} e ar, 7] A & ZF CORESET IDVH} spatial RX
parameter 2+ ol 5] QCLY] ] $J &= RS A K (ll: CSI-RS resource ID, SSB ID)E
o) Al AIA|/AA A E 4= AT} o] B 5o, 7] A 52wl Al TCI(transmit
configuration information) | A| & -8l QCL¥ RSE X A|/A2 AT 4= 3l

o] 7] A, 7] A= o] Wiiko] A spatial RX parameter 37 ol 4] QCLY¥ o] 31+ RS
(55, QCL Type Din TS 38.214)& A| A/ 3, vhdo] & ¥ PDCCH DMRSE
G218kl 9lof spatially QCLE RS s=4loll AR-&31H W& 1o &2 Abg-sf of gh=

(= AT 982 AN RS AL Eake 4 ol thA] 2,

712 = o] wikol A spatial RX parameter 37 ol 4] QCLY o] $J+&= RS (=, QCL
Type D in TS 38.214)5 A A/AA T2, 7 A= FAd ol A 471 714 =7 o] spatially
Hl L %] (e H] vbgko

3l A o] #ol4, B=2] BFD RSS2 BFD RS Al Eg}ar 4 2] 3t}
o, (A&H o2y vg] AA ¥ 39 beam failure instance 7} =AY 5} 7]
1

A, @2l MAC (Media Access Control) A 52 beam failure S A 9 (declare) &
A
2=

(2) New beam identification & selection
(2-1) Step 1
@S 7] A =9] candidate beam RS set 2. = A A5 RS & S| A Al =2
#(Qin) oS Zr= W& 3 o Sl
]

- ko shit o] W RS7F A el 7l A Zh(threshold) S B & 74, vhidk-e s 4l
O

Fol A 9ol 2 shrbe] ¥ RSE A8 & %= gluh.
R

-wheF Al F 2 gk d= W RSTE 8l A5, 2 oF ) ¢ Step 2&
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[322] oluff, ot 4423k FZo]] o], Hl 4.8 RSRPE 7|0 & AAE 4= 9t}
[323] B A el 9lo], 7] X Zo] A A 3 RS beam set> U}2-2] Al 714 A9 = shu)9f

E T
[324 - RS beam sett] 2] IRSE©] ¥ SSBEZ 4]
(325 - RS beam sett &] FIRSE ©] .5 CSI-RSAIA &2 74

I

|

[326] - RS beam sett] 2] FIRSE ©] SSBE I} CSI-RSAFY E 2 14

[327]  (2-2) Step 2
|

[328 G2 (contention based PRACHA ] 7} 912 %) SSBE T ol Al £4
2H(Q_in) °) e = W 3HE 4 Qi)

[329] - Wk shube] SSB7F AR FA S Wi A5, dE 2 @l d SSBE A e
T A

[330] - RReF 4 )9 SSBYF Al K FA 3k HiE A S, deE slld SSBE
Zol A Yo & s}e] SSBE A BT 5= it

[331] -gheF el FA 4hE W= SSBUF 9l A5, S o # 9] Step 3E AT
T A

[332] (2-3) Step 3

[333] k-2 (contention based PRACHALH I} 12 ¥) SSBE 5 ¢ 2] ¢] SSBE
Aest 5= Qo

[334] 3) CFRA based BFRQ & monitoring gNB's response

[335] £ 7f Al el 21©], BFRQ (Beam Failure Recovery Request)&F, WHito] kx| A< st
a} A ol A A1) 3 Wl RS(el]: CSI-RS H3= SSB)9F A7 4] iz 2h H o & ¢
44 ¥l PRACH resource ¥ PRACH preamble < 7| A = 0.2 A F3l= A&
ESESE = it} thA] &3, BFRQE, o] oA Al gl A o A A
RS} ¥ ¥ PRACH preambles 47| ©@idto] Al gk Hl RS9} #H&d ¥
resource S &8l AEot= A 2T 5 9

[336] - 7HAlel lof, A5 A o= A4 4474 ¥l PRACH resource 2 PRACH
preamble~> Th-2] 7o) AR&E 4 Ut}

[337] -BFREE 2 M5 A4 candidate beam RS sett] 2] 574 RSl o 3f
contention-free PRACH resource 2 PRACH preamble ©] 24 ¥ 74 -9-

[338] - Random access's 84 o5 HAAH SSBE I Aofd =2 W ¥ (contention
based) PRACH resource 2 PRACH preamble o] 4 ¥ 7%

[339] T, M4 o2 42 A4 ¥ PRACH resource ¥ PRACH preamble-2 T £-2]
7 F-oll A8 = Stk

b

:

g
-
~
>
0
T

[340] -BFREX 2 % 4 A4 candidate beam RS sett] 2] 74 CSI-RS©]| o &
contention-free PRACH resource ¥ PRACH preamble ©| 2 4 ¥ %] &2 72 5-
[341]  --o] A, &2 T CSI-RSSF T 2l Wl o= 5241 7hssirtal

XA ”(l: quasi-co-located(QCLed) with respect to spatial Rx parameter) SSB £}
12 ¥ (contention-free) PRACH resource "2 PRACH preamble-& A &3 4= )
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[342]

[343]

[344]

[345]
[346]

[347]

[348]

[349]
[350]

[351]

[352]
[353]

[354]

[355]

[356]

qg o] H el 4}, o]} Aol o] Contention-Free PRACH resource ¥ PRACH
preamble 7] ¥F2] RSRQ CFRA (Contention Free Random Access) 7] ¥F RSRQz}
vy gk,

O Ak 3l A o)) 7] Z8lo], @S PRACH preambleS 7] %] 5 0 &2
A&atar, 4 ] w2 3| PRACH Aol o g 7] A =r(ol]: gNB)9] 3] 4l=
EUHHEE ¢

old], %71 contention-free PRACH resource 2 PRACH preamble®l] tf 3t &%

MNE = C—RNTI(cell random network temporary identifier) 2 7} 2= 7% ¥ PDCCHE
el 2 5 Uk 7] PDCCH= BFR-& =2 HE 2 (RRC A 2E " ol 2 3)

AAE AN o] Alo| A A= = 9)

371 AA Q@2 (BFRE) 574 CORESET “goll 44 5= 3l

E ) Alell 91o], BFR-E& Contention based PRACH®I tf g - /\]E = contention
based PRACH | 7] 53} random access 34 -5 93l A4 ¥ CORESET (4l:
CORESET 0 '=+= CORESET 1) ¥ A M o9& A& = 2t

A gt Aol lof, vheF vhiko] A ARt Fot SH A EE FAlEHA
Sogh A, AT e M sk A= H A F A E (New beam
identification & selection) ¥} 2 BFRQ & monitoring gNB's response 2} & W&

6(H S} /\ 01

B Aol 9lof, @& 471 B4 S (i) PRACH A %0] nle] A4 d o) 3]
(ell: NLmax)7HA] S=dab71v (i) B2 A4 9 eto] ™ 7F ik (expire) & o 7HA]
a5 4= ), o], 7] Elo]l M 7} vF E(expire) ¥ H A} 7] @S contention free
PRACHA %2 FAl(stop) & = At} th =k, SSBA &l el €] §F contention based
PRACH A %9l 45, &7] @2 (7] efol W o] vkg o] &} 37 §lo]) 47|
PRACHE N_max7} =2 w74+ 5288 = 5= i},

4) CBRA based BFRQ & monitoring gNB's response

7] 4 5-7F e A e A -9-, @ib& CBRA (Contention Based Random Access) 7| 1t
BFRQS 3 & 4 3l

- ©ko] CFRA 7|1t BFRQ7P A A9 o] B, A T FroR
CBRA 7|®F BFRQ<= 3% = 8)

- Active BWP®l| CFRA7} 74 2] ¥] o] 9} A = A

-9 AlF sl SearchSpace-BFR €F 91 ¥¥ CORESET ©] A A ¥ A]
FAY 71 &9 A% stk v SearchSpace-BFR 7HA A ¥ 4] &4& 79

b9k CFRA Q] 7 9-¢} ¥, CBRAE 98l v Ahekad 3 % 7] %<5 (initial
access) A AF-8-3F= PRACH A& o] -8-5F5= v}, o} & Wby S5 o] Ayt
75 AU

QA ’E}A skl Al A= (beam failure detection) & W 3| & (beam recovery)
Ak o5 2ol 7(4‘3]% =5
1] SSB(s)/CSI-RS(s) % W H] %1417} AZH 75, RRC A 29 ™o 23],
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MAC <NE] o] tiall A 7] A= (of]: serving gNB)©l Al Al 22 SSB 1=
CSI-RSE A A8H7] el AR&-H = Ao dabrh dA4d 5= 3t} (The MAC
entity may be configured by RRC with a beam failure recovery procedure which is
used for indicating to the serving gNB of a new SSB or CSI-RS when beam failure is
detected on the serving SSB(s)/CSI-RS(s)). 5} A 3] = 8} 9l A5 22 HE MAC
SN E] E] 2 2] beam failure instance A A & 7} 8 3t A==€ = v} W 25
AE 238 AAE A8, V1A= RRC A 19 H S S8 49 AlS whehv] g
BeamFailureRecoveryConfig W th2-2] ate}v|H &8 whdol Al AA g 4= 3}

[357] (W A AEE % beamFailurelnstanceMaxCount

[358] (W A AEE ¥%H beamFailureDetectionTimer

[359] -(Y A9 3 ARE 98 beamFailureRecoveryTimer

[360] - rsrp-ThresholdSSB. W} 21 3 3152 9] 3+ RSRP i+ %]

[361] - powerRampingStep. W1 2 7| 3] 52 9] 3 powerRampingStep 3}V H

[362] - preambleReceivedTargetPower. W 2 3| 3] &5 9] 5h
preambleReceivedTargetPower 3} 2} V| B

[363] - preambleTransMax. §} 21 3] 3] &8 9] ¢+ preambleTransMax 3} 2} 1] B

[364] - ra-ResponseWindow. contention-free Random Access Preamble-&- A}F-8-3Fi= Y

35 AAE Ag SHES EUE PGS Ag A dES-
[365] - prach-ConfigIndex. W} 2 )| 3] &-& 9] 8 prach-Configlndex 32} 7] E

[366] - ra-ssb-OccasionMaskIndex. ¥ 2 3} 3] 53 9] F ra-ssb-OccasionMaskIndex
shejo g

[367] - ra-OccasionList. R} A 3} 3] & 9] g ra-OccasionList Tﬂra}u] 12|

(B368] e shy] WMAE W s A% AAE e A8 5 9

[369] - BFI_COUNTER. beam failure instance indication & %] ¢} 7}-& E1 e I

0o 44

[370] @& MAC B El= U3t 2ol &2 = Sl

[371] 1> 3 AlE(E)E % H beam failure instance indication 7} =41 ¥ 3= 7 $-:
[372] 2> beamFailureDetectionTimerS A 2} Te+= A A 2} s}

[373] 2> BFI_COUNTER & 17+ 5-7FA] % (increment)

[374] 2> BFI COUNTER >= beamFailurelnstanceMaxCount 1 73 -3-:

[375] A9 A% Seb v Y beamFailureRecoveryConfig 7F "4 4 ¥ 743~

[376] 4> (A4 45 beamFailureRecoveryTimers A 2}t

[377] > 9 A5 32 B beamFailureRecoveryConfig W 473 ¥

powerRampingStep, preambleReceivedTargetPower, 2 preambleTransMax

g H 54 A -83Fe] SpCell (Special Cell, o]: MCG (Macro Cell Group) tH
Primary Cell, ®23= SCG (Secondary Cell Group) U] PSCell (Primary SCG Cell) &)
ol A ol A< dAHE 7) Al $h(initiate)

[378] 3>
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[379] 4> SpCell Aoll A Yol A& A& A g

[380] 1> beamFailureDetectionTimer 7} T+ (expire) ¢+ 74 5

[381] 2> BFI COUNTER & 00.& A%}

[382]  I>R®FeFQlo H& Axpt e A o® drd 9

[383] 2> (A4 45 beamFailureRecoveryTimers 5~ 6{:} (stop)

[384] 2> AS) sl A AdTHor dud 4l o2 =3k (consider)

[385]  F7FH o=, B jAel uhE PCell, SCell, AW A& t}&-3} Fo] AHolE 4=
At

[386] [1] Primary Cell (PCell)

[387]  Zoolm ] Fatgr Aol A FAetE ARA wdo] 7] A2 =8 d A} (initial
connection establishment procedure) & 3 87114 14 Al-+7 A} (connection
re-establishment procedure) & 7| A 3H= A, = = @ B A 2} U o A
Zofolng] AR XA = 4

[388] [2] Secondary Cell (SCell)

(389] AT T3 bl A FASHE ARA, RRC Aol FHE Y 24 5
DT A = Qb A3} (carrier aggregation)= 9] $F 7} HE- 3} 9 o] F7}
Pr*d Ae Agskr] el A EH = A

[390] B A el o], SCell 4} CBRA (Contention Based Random Access)= 4 4 € 4=
O}lﬂ} HhH | SCell 4 CFRA (Contention Free Random Access)7} A & & 3-8
% gk,

[391] [3] Serving Cell

[392] RRC_CONNECTED “J e o] 21 CA7} A ¥ %] & T2 913l A4 & PCell <
25 e shib o] A H] Algho] &4 $ktl. RRC_CONNECTED g Bl o] i1 CA7H
A v 9she], A H Al Ero] g o= PCell 2 E. SCell(s)S
E%ﬁ}t Sk o] Ao M EE o v] gt

[393] F7FH o & 7 Alo) ulg} DL only?! SCellS 9l 3F BFRQE ¢ 8l, PCell 2]
CBRA7} 2H-8- %] A, (SCell ULe] &A= 74 -9-) SCell BFRE- 91 3+ CFRA7}
74 ow 2849 4

(304] ol % 913 A ol &, hEH] 71Nk E2ro 24 FR1 ol 419 ¥ PCell 2 FR2
Well A% SCellol] 7] 4k & F2tol ared 4= 3l

[395] o] 29, 8] 5 SCellell ti3l] W 2 7 (beam failure)7} 3 5} T 2} &=, PCell UL

YA FE2 2 A0 E (good) 7FHAE 5 3T} SCello] 2.4 DL CC (component
carrier) TH2 ¥ §38}= 1}, SCell BFRS 9 3F 7het3k &4 whot o 2 4 PCell W]
MAC-CEE &-83% 4= glt}. o] 9, &'&h-& Cell ID, new beam RS ID 5 PCell
PUSCHE &F3&] A% 4 9}3} MAC-CE 715 3l -4 ¥et= 98, @& PUCCH
4} © 2 SR (Scheduling Request) & 7l % OP:‘ 7l O] Q3 4= Qi) 7| A =59
vk of ks S A (promptly) Q1A S 5 5 (o @do] Uut oy A%&
?1¢ PUSCHE &7 3l+=4] =& BFR EL H 5t PUSCHE 2331=4 &),



42

WO 2020/184836 PCT/KR2020/001276

[396]

[397]

[398]

[399]
[400]

[401]

[402]

[403
[404
[405
[406
[407

—t e e e

[408]
[409]

[410]
[411]

[412]

$ 2 BFRQZE 9 &l -85 SR ALY o 24 vibo]l Al A& 4 (dedicated) SR
A & ddek= slo] aeld = vk o] &= whiel] of &) A E = A E <l v o]
Z 2 AAFEE = ok

L -W1 718k B2 o 2 4 FR2 Well A DL only %=+ DL/ULZ
A SCell= 1k Wl Al o) 3] 55 98] o33 Z-& ALglEo] aeld o vk

o], PCell-> FR1 ¥ %k o}y &} FR2W ol A & 2Fst = )t}

SCell BFR& #38ll, PCell DL/ULS] ©H A £ 22 73] £va 71HE 4= o)
qkek pCello] W] Ao Aol 75~ SCell WIS 3] &5} 7] o] oA, EA4]5H=
(existing) BFR WA U5& Z3) -4 PCell 11 9] 3] o] =31 5= glt}. o] &

A3, 22 PCell UL RFo] SCell H1 A3l o} ¥ 8 /4K 5 98l A8 ¥ &=
weto] arelE 4= gt

PCell ULS E-3ll AG¥ &= AR e} #Adste], o3 22 tpdg S 50|
aeE Ao

=4 1: SCell Y A o} 2] ¥HAY (Occurrence of SCell beam failure)

24 2: SCell {1 Al 3fj o] wbAY L A 5] 2/iE = 7] 5= (survived) W (&)l o gt

oA

A 1TE A28 0T w, 5429 F7HAQ ai/ol 52 A4 e T
CSvEEbH, PCello] o A 3] A ¥ = vlalive), 7] Al =<, SCell= 91 &
ARE H5317] H8ll, EA8F= (existing) B 231 WA Y Foll 7] Z3Ho] PCell /3
(regular) Y] H 315 Eg| AT 5 3l
upebA, @G-8 pCell UL-S =4, sceuA H Aof o] WhATHS B a1E 5
AN
A7 AR AGE s, thed 22 37H4] Aol i E 5 Sl
31 1: PCell ] PRACH
&4 2: PCell Y PUCCH
= 3: PCell § PUSCH
3=, SCell Y o] A3 gl 7 5-, @& PCell 2] PUCCH format 0/12]
7 -8-(dedicated) PUCCH At & T8l & d AHE Bag 5 ) o], SCell
BFR= ¢ 3l Mo Mo /MA[ =]/ A} 5o] oA & 5 9l
1.15. RACH (Random Access Channel)
olalol| A<=, & 7fAlell A& 7Fs g 91 o] A< Ak W RACHe! o &l 74l 3]

v gt}
510 2 iAol A8 Ths g 9l o] & A AE ghde] e o)t
S 10w 251 (A) H (el 2, g 7| A5 o 25 E (7] 54 (intial
attach)S ¥ 3H) Al ~8] A H = (LTE Qe Z o] = Y 3H RRC 94 A-4 A

AR5 508 5= 9l
10 W 28 (B)oll whEW, WS Msgl(PRACH preamble)S 7] A0 2
Aged 5 ek 2250) glo], PRACH F4-& 913 & 27lo] ih53ah=
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79, @S RA-RNTIE w247 ((eE A~ 3 E-2)¥] PRACH premable
VA= o2 AFT 4 ATk

[413] Z10W 25 ) 2 O =2, @2 Msg 2 (of]: RAR (Random Access
Response)E (PDCCH/PDSCHE F3l)& 413 4= qlt}. al & &5l 9l (=,
PRACH A o] F), th=-9 AatEo] =34 5= § D}

[414] - 71AF& (24 A& ¥) RA-RNTI gho 2 23 8 ¥ DCIE 7| A S o2
ZiRkiasd

[415] - - RAR-Window -3t W] o] -3-3F= RA-RNTIE vp A~ (BB
A% E")E PDCCH (o]: DCD 2] AE2 AT 7 otk A o2
ra-ResponseWindow W ol A, THd-2 42 & & (4f]: Type 1 PDCCH Common
Search Space) W DCIE 3H-2 <+ At} (look for).

[416]  -RARPDSCHZ ~7|&%3}7] 913 DCI £ © &= RA-RNTIE v} A7) (=
22 35%)E DCI 9 1_0°] AR&E = Ut

4171 =104 =¥ 3) B (D)ol W2 W, T Msg3& (PUSCHE E3ll) 7| A5 0. =
A 51tk S 200 Qo] (5 Mgd AE] vz A9, T
A 2}5o] 228E 2= it}

[418] - msg3-tp 2 EE] = A9 A% 3] B (msg3-transformPrecoding) ©ll 7] &3},
w2 Msg3 PUSCHE 9138 ¥ 31 52 2] 21 (transform precoding)< %] -8-3+%]

5 AR sl oF ghrt

[419] - msg3-scs 2} B2 = A A5 3 e}v] B (Subcarrier Spacing) 2 F-H wH
Msg3 PUSCHE ¥ ¢t Y1153} 7F2A (subcarrier spacing)S 2 4 8l ofF

[420] - @2 PRACHE A48 5L &k A1) Al Ao A Msg3 PUSCHE #%8f oF
gt}

[421] Z10W 25 @) 2 E)ol =2, vhihE 7] 2] o 0 2 FE Msg4 (o]: Contention
Resolution)< (PDCCH/PDSCHS &-3ll) =213 = Slth. sl & 2= 5] el 3l (=,
Msg3 5 A& vt a2 250, v 59 dapaol =34 o= vk A o H el A,
A Aol vk A st v At

[422] - ra-ContentionResolutionTimer & A] 2}t

[423] - TC-RNTI (Temporary C-RNTI)Z 7} =7 (= 2= 35 %)¥ PDCCHE
vz str] 9s ZUE & 33k thA] @, ra-ContentionResolutionTimer 7}
& 2= & SHrunning), Y2 A A &1 < (of]: Type 1 PDCCH Common Search
Space) W DCIE 3H=

[424] - FHeFPDCCH7F A 34 & Y3 5 &= 4 9,

[425]  --9'%& MACCEE Y2 PDSCHE t 293}

[426]  -- C-RNTI=TC-RNTIZ A4 3}

[427] - ra-ContentionResolutionTimer& #| 7] € (discard)

[428]  -ellE el HE Haks e er 4R H AL 7HE 3 (consider)

[429] %109 251 (5) 2 (F)ol] =, WS MsgdE 913 HARQ ACK A3 &
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[430]
[431]

[432]

[433]

[434]

[435
[436
[437
[438
[439
[440
[441

et e e e d e e

[442]

[443]

7| A= o2 AEek 4= gl w@ido] Msgd (Contention Resolution)E A 34 0. 2
Y 729 3HA ¥ (Once UE successfully decode Msg4), T2 t] o] E (of]: PDSCH
carrying Msg4)E 91 ¢t HARQ ACKS A3 4= it}

2. 2 iAo A& THsdt dE D | Ao T4 o

B IhALoll el stz ol 2bA, - 7HAL 9] BFSY 1 PDCCH &% A4 & <
(Type 1 PDCCH Common Search Space):= th&3F o] o= 4= gl

EFSl1 PDCCH 3% 714 9 9]¢ = etol v e] 4 (primary cell, PCell) 4ol ]
RA-RNTI, TC-RNTI H=5= C-RNTIZ A E % ¥ PDCCHE A 4355
% -8-¥]=(dedicated) NR PDCCH A 4] o] EH A EE ofn| e 5= 3lo}.
wpebA, TS RACH ZE2 A 29 BE 73F 5ot 7] A4 o & RUE "
= otk v A 2, A7) whee RACH S 2 A 2 Yol A, Msg2(PDSCH) 2 /5 3=
Msg4(PDSCH)E $1%F DCI(s)E 27| A&l A7) A A o o8 7 M(search)SF 5=
A

Bt 1 38 A 9492 49 A% I v 8 PDCCH-ConfigCommon U]
ra-ControlResourceSetol] 2]l WA A o522 A= 4 v}t A A= b g
PDCCH-ConfigCommon-2 SIB1 (System Information Block 1), -1 7 & 3}2}v] H
BWP-DownlinkCommon, /% 71 2}2}1] B] BWP-DownlinkDedicated 52 -3
A o= vk whef, A7) A 492 e A o] RRC WA A] (ell:
ra-ContorlResourceSet X /5 = ra-SearchSpace &)l 2|3l W A| 4 o2 AH A ¥ A
&= 4T, ¢S B0 PDCCH &% A4 < < (Type 0 PDCCH Common Search
Space) W B} 1 PDCCHE 7 A3k 4= it}

R, & ATl el At ol 9A, A E AT Ehr] Hel 285 =
gole5S A8k vhea 2

- BFR: Beam Failure Recovery

- BFD: Beam Failure Detection

- BFRQ: Beam Failure Recovery ReQuest

- CFRA: Contention Free Random Access

- CBRA: Contention Based Random Access

- CARCI: CSI-AssociatedReportConfigInfo

- Al el fho], CSI B.aL (CSI reporting)+= 5 9°f] = A] # CSI-ReportConfig IE]
ol el AA/A AE 5= AT

5= 90]] 910, reportQuantity &= THro] B3 CSI ¥ AR L=
T (quantity) S & = vk o 7 A A o8, G &) ALeE
7|Hb3te] CSI Bl s =33k 4= i),
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[444]

[445]

[446]

[447]

[448]

[449]
[450]

[451]

The time and frequency resources that can be used by the UE to report CSI are controlled by the gNB. CSI may
consist of Channel Quality Indicator (CQI), precoding matrix indicator (PMI), CSI-RS resource indicator (CRI),
SS/PBCII Block Resource indicator (SSBRI), laver indicator (LI), rank indicator (RI) and/or L1-RSRP.

For CQI, PMI, CRI, SSBRI, LI, RI, L1-RSRP, a UE 1s configured by higher layers with N>1 CSI-ReportConfig
Reporting Settings, M>1 CUS]-ResourceConfig Resource Settings, and one or two list(s) of trigger states (given
by the higher layer parameters C57- Ape/ iodicTriggerStateList and CSI-SemiPersistentOnPUSCH-
TriggerStateList). Each trigger state in CSI- 4peﬂodzCT riggerStatelList contains a list of associated CS7-

ReportConfigs indicating the Resource Set 1Ds for channel and optionally for interference. Each trigger state in
CSI-SemiPersisteniOnPUSCH-TriggerSiateList contains one assoctated CSI-ReporiConjig.

Each Reporting Setting CSI-ReporiConfig s associated with a single downlink BWP (indicated by higher laver
parameter BWP-Id) given 1n the associated CSI-ResourceConfig for channel measurement and contains the
parameter(s) for one CSI reporting band:codebook configuration including codebook subset restriction, time-
domain behavior, frequency granularity for CQI and PMI, measurement restriction configurations, and the CSI-
related quantities to be reported by the UE such as the laver indicator (LT), L1-RSRP, CRI, and SSBRI (SSB
Resource Indicator).

The time domain behavior of the CSI-ReportConfig 1s indicated by the higher layer parameter reporfConfigType
and can be set to 'apertodic’, 'semiPersistentOnPUCCIT, 'semiPersistentOnPUSCII, or 'periodic’. For periodic
and semiPersistentOnPUCCH/semiPersistentOnPUSCH CSI reporting, the conligured periodicity and slot offset
applies in the numeroclogy of the UL BWP in which the CSI report i1s configured to be transmitted on. The
higher layer parameter reportQuantity indicates the CSl-related or L1-RSRP-related quantities to report. The
reportFreqConfiguration indicates the reporting granularity i the frequency domain, including the CSI
reporting band and if PMI/CQI reporting 1s wideband or sub-band. The
timeRestrictionForChannelMeasurements parameter in CSI-ReporiConfig can be configured to enable time
domain restriction for channel measurements and timeRestrictionForInterferenceMeasurements can be
configured to enable time domaim restriction for interference measurements. The CSI-ReportConfig can also
contain CodehookConfig, which contams configuration parameters for Type-T or Type I CSI including
codebook subsct restriction, and configurations of group based reporting.

B A el o], eito] M5 l= Hl A X (preferred beam information) &
RHa1sheE A5, 71 A =2 A 7] @ ol Al reportQuantity 24 “cri-RSRP” 3=

“ssb-Index-RSRP*Z A4 31} 11 744 % 2= 9] o} vhwah, o] 2= v o] 7 o] 2 o]
&3 &k Abatoll Bapat, AAldol whet A7) VA5 A7) wEe] sk v
A 1] t gt reportQuantity = 4] “cri-SINR”, “ssb-Index-SINR”, “cri-RI-PMI-CQI”
58448 5 Aon e & g

v A6l 9le], witel e} Fe, AH8A) 7171 (User Equipment, UE)E ch4] ! 4
3

B ATl del, A AlE Al1d " o] 2 g2 RRC (radio resource control)
A9 ", MACCE & %33 3l

2 7 Alell $1o], TRP (Transmission Receptlon Point)<= ¥ (beam) & 2 5= &%
488 5 .

B 7f ALl o], Wl (beam) A} (resource) & =2 T A 2 4= 91t}

¥ 7f Aol whE W, LTE Al 2513 @, w2 A5 UL Hlol B 7t §li= 74
(oll: Aol 2~ 1) R AEZ UL Hlol B 7F = 49 (oll: Alo] 2~ 2) B5 SR
(Scheduling Request) & 7| Al = &2 AE3 4t} o] & &, dd-E Aol 2~ 1
D Alo] 22 20 whe} Aol gt SR A HE AL = ) A ol &, Aol 2 19 45
871 SR -1'9] gh& 7 47 laL, Al o] &2 29] A - A7) SR +1'9] gh& 72

A
T 3

- 7f ALl he], 471 SR A F ol 7] x38he], 'tHido] BFRQE # §F SR

ommém
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[452]

[453]

[454]

[455]
[456]

[457]

[458]

[459]

[460]

[461]

[462]

)
b
Ot

P eF b ebar 3k, whdo] ®l A 7h kAl 5h 4] ghol SR (HE+= UL signal
o= Alo] of e}, 4] whdko] ¥l Al o) 7} kAl EhA]

LEF 3= SR (¥3= UL signal for BFRQ)S 71 A 5F 0. & A48t 21 S

(e}

A

oo g

230w 9
iyl
=
o
mlm
)
ofy
Ot
O
N
&H—f
Ir

rle

g o] (i) W A E A AT H A NZTE VA Fo R
A& DCI W] CSI (channel state information) 2.7 o] 7] Ht5}o

S o
r|
ox
o
)

| WA E 98 u 574 eST R o A S EAE S 4 ).

ke v 2] A ¥ CSI-AperiodicTriggerState RRC 32} 1| B o] 7] Z 8},
S gk ulFr] 4 esI Bars a4 gl

Holl 2w, 71452 S EEolA Aeld “n|F7]4 CST B.aL
=1 (aperiodic CSI reporting framework)”& & tf ¢F & -85} w@hdof A 1l
£ EA7E S 5
2 Al Qhol, () WA E AR R[F1A CST R 22, () &9 AT
a2} B AperiodicTriggerState ¥ BF oFH 2}, (i) THE A9 Al ahebr] g of
71Zeto]l A E i vk 8 V] vE A Al shek| E =, (1) DCIL W
CSI 3ol 7| 238l] EglAYE 5 ¢l a1, (i) DCI W tF2 A 1.0 7] 238}
Egrigd 5= vk

2.0 A A By

2 7fAlell olel, W Aol B vk ol el §F2, A3 SCelle] AE A B H SCell
BFR& #3t AZ2 & Yol i AR E =¢H2H o7 Qa3 st= W (Method on
independent encoding for failed SCell identification and new beam reporting for SCell
BFR)S >33 4 lth

5112 2 RA e A ool uhE dke] W] el B S 7has] vhekl
Lol

71 A1 55 (ol : gNB)-2 whiro] ], BFRQ A& SR (Scheduling Request) /%= W
A 7F Y S SCell®] Qe 2 WAL Bl/EE = 737] SCell ol A whitbo] M S5k
W (preferred beam) 4 . (¢l]: beam index, RSRP &) & 4o & &1} o] 9] R E
A 5= 3l

2
=

T
HL 3
T
>,
<l
i
o
Off
oL

& o
1
o ok

> ||
&
s
=

fe

e A A SCells 5 L H 2] 54 SCellsoll A 11 A ) 7}

o 7] x38le], Yhike 7] X3 o & BFRQ A8 SRS A4

.

71 SRell & F3ke], 71 A 52 'CSI request’ L E5 3288 DCIE &3
o]l 7 W] 5714 CSL B E E AY S 5= et
AL S SCell €19 2 (o] B 7 Aol glo], sl e A 2= 13}
3h) W/ 31 SCell 23l A whuto] A3k ¥ 1. (o)
beam index, RSRP %, &- 7] A] o] 9o, sl & A4 H.+= 22} information?} B ¥ 3H =
NA=o 7 g ¢ gl
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[463]
[464]

[465]

[466]

[467]

[468]

[469]

[470]

[471]

211 AW As) B a1 dhH ol Al F 2 o

e 3l o] 9] SCell(s)2] B Ao o] 25 v E ) Al of) 7] 3}
7| A 502 H.a1s 4= 1t} (4 bit=0: no beam failure, bit=1: beam failure AY).
2851, e B E gho] Al 31 SCell (EE% beam failure7} 248 31 SCell) S
Al ddo] A sk (prefer) M AR (¢l W index 2/ RSRP)S 7| A 57 .2
Ha1gk = Qlot o), Al 7<qE(Qﬂ A7 HEY AE) D A2 ZR (o] AT W
AR)= 247 AR JQadE 5 vk 1821, A2 AR A7+ Al G K

7| z8to] AAE 5 Aok

Hop A A o=, & WA 7 A G 7Fs$E NR Al =8l o) A 7] A =& ko] A
Z 317H/] SCells2 A A 4= glt}, olu), H ol 31 7] 2] SCells T &2
SCell 52 E8] A o2 FAgh A X]d m X/ = 5= At (ol H52] SCell & ©]
TUE A FHAFE MHANAY EE T ME Y AME OE Q4 ST
(component carrier) = 74 F, 5). ©] A5, A7 H59 SCellEol thsA = A=
tE Fabg o Aol AP o2 AR JFiE g vk o], Ee A o w
U X ol M X/ A2 - E 2] SCell=<l off il blockageﬂ kA &= 749,
L9 SCell=oll thall EAlell ¥ A 7F dA s 5= 2

oo} - AFRZ a1 ot v, 2 V| A & = St O] kel SCell(s)2] "

Aol ARE FAle BT FQ7F vk 18X a1 whiiko] ZF SCell ' W Al T
ARE TAHA O R Haus 7, @ido] 7HA mhx| whol] B a1sk= SCell9] H]
CEN =

A, A7 Al 2 e o, @ skt o] 9] SCelle] W A Bf o F
B (9 prefersti= Y index 2 RSRP, SINR

E VA TR Has 5 3] o t-gste], 7| A2 47 W ARE
7o w2 T SCell e A& 35 F2& S = vk A o=, 7| A =S
3 SCell®] CORESET®| W& 7] W26 B g Wl AR (o vdol
Azsh=dhE HA s = v

B A el o], A2 AR A7), () W A7 A S SCelle] A4, H/EE
(i) (8 A =) 7} =AY &) SCellel] A A ¥ NZP (non-zero power) CSI-RS 2/5E+=
SSBe| 704, H/HE = i) (Y A 3 7| 22 $H) SCellol] 4] NBI (New Beam
Identification) &%= % 44 ¥ (55, new beam RS2| T H. 2 A 47 ) NZP CSI-RS
/= SSB 7H 4R, B/HE = (iv) RSRP A& of 3 5ol 7] st AA = 4= 9]

diko] V[ A5 0 = oW SCellol A Wl A7 A A=A E Bl ? A=
A 7 A& A2 AR AV E 5T 5 v

A sbd, A7) AL B2 ol glo], Al AR 24 FH A7) E 7FA 3= v, A2
AH O] A= 7] Al QR 7] zste] A E 5 dTh kA, 7] 7 e
MEOEZAR7FA4 AR Yy = 45, 3 AV AR E
Harehr] sl 2o Jgda e ARrol A7 8 FHAss 7 9

E= 7 ATl A2 AR AVE Q5T F gle A5, A7 7] ]%8‘%] 2 7
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i&

HaE Qe vido)l Al ool 7] 5 2H= PUSCH AHY & &3/ A4 & 4= ok
o] 7-%-, ed/d 4 PUSCH Al =717} A A ehbo] @ -8k 77| Bt} =17
HW UL A& ) 5=l b, Sed/d A | PUSCH AR 1717 A A
widol @ -3k V| ®Br) ZH A B Ay hiEe =714 ¢l PUSCH A&
A= o g QA oF shat, of ] w}a‘rlatencyﬂ AR = F-A 7 2w 5= 9l
e

[472] T 128 B A mE ) B3 ubH o] A o & 7heks] el

[473] 3= 1200 2lo], 7| A5 o] ol Al & 3170 9] SCellE <& A4 3HE 78 &kt
“12) a1, 5 120] o], F 3170 SCellE 5 11H/5H SCellol]| A 1 2] ) 7}
WA sl ohar 7EA gkt o] A9, & 120 A E vEe} o], @ik 31 7] 9
bitmap = 1'H A 2 5H A | EE 12 A3 YA | EE 022 A3}
AR BT S|

[474] o] s} g o] H A}, SCeu#l?Jr #50] 242}k 471 4 87 2] NZP CSI-RS A}l & 9]
MZF W RSE FREZA 22 AAE I, Z2F SCellE 2 B arsh= Yo 7|47}
10] a1, 7+ SCell  RSRP2 93t v|E A 7|3= 78| Edta 7F4 St} o] A G- =
120 A vpe} o], dhbo] SCell#l F SCell#s ' A5 W A RS B 3135}
el Do E 7= 242 9 (=247, for SCell#1), 10 (=3+7, for SCell#5)°] =
5= AT} whebA, & 120 whE A2 AR 715 19bisE A E 7 Sl

[475] upebA], 120 EAIE Hal A B 7] Z2ehe], v (i) HlE““ & o]-&3s}o
Bt} o] ko] SCell®] Wl AHf ARE V[ A5 08 B IlstaL, (ii) E/ﬂ of ¥ A7k
WA SCell9) T s A% W A 1 (4: preferred beam index 2 RSRP &)<

VAT oR Bae 4= it} ol & Fol g A s = AR oW =Tt

_4/\§]r /\ o]

[476] ghH, whido] SCell#l % SCell#s @} A g A5 W AR Z A ZH7} beam#3 H
beam#7-2 7| X = O & B alshE -5, 7] A -2 SCell#l F SCell#59] CORESET
o TCIZ A Al/d7dd Wl AR ZH7HE A7) Barg W (o SCell#1 9] 74 5
beam#3, SCell#52] 74 $- beam#7)S 7| =02 whdtol Al A4S 4= A} A o =
SCell#1 9] 7 -5-, 7] A =7-& ol 7| beam#30l 7] Hbsto] A5 = CORESET%
A 8ha1, SCell#52] 75, 7] @ikoll 7| beam#70l 7| Hbato] A45] =
CORESETS A4 & 4= 9t}

[4771  E A dof, sl EW L] A7) (of]: A1 A B2 F27])E vl A (BED/BFRO))
A SCell®] 7ol 71 Z8to] A 5= Ut

[478]  HEE, HIEW] A7) (o All ARG Z7)h)E 3 AT Al 1E el 7] F ek
ARE 5 9] o] 751_0,4, B Edo]] £3 % 2 pjtE-& EA SCell AN =&
/\4 7<4 }E] 2= o]ﬂ.

[479] T, 7IA 52 RRC A 2Y H 2 S8 oA H 318 E A7 2 T4 49
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HIER-S Ao 4= vk oo, 471 7 A== MAC-CEE &3l 371
31H|E 217] 3 B4 8h = 0l ES AA/X AR S Utk ofol 7] xshel, gEe
471 &gt v ETE A-dEd st 22 B EYE *é grage o 9la,
ol & 7|Hte g (24 3tel W Bl df Fsthiz) SCell(5)e] W Ao &
7]Z]E|L = EJ—E T }]q

[480]

[481]

[482]

[483]

[484]

[485]

[486]

[487]

[488]

Tz, SCell'B & whio] Harshiz W o 4= 9] A% Al 19 ¥ (ol RRC
/= MAC-CE 5)°ll 7] 25te] 24 5= 9l

Wi, SCell M2 whio] B asts ylo] A5t shte] H/Ag o= AgE T
o)== E.= SCellell A8 = vt L=, 7| A =ro] w@iel] 7] SCell B o]
Hasdh= W 4522 44 OHE 7dF, @bl 7= SCell HE Ao 2719
A AR E BT ¢ Q) whef vhibo] 54 SCelle 913l Bl 75 gk 9]
AF7E (712 =) o8y 2| R SR 2 45, @e A7) 53 SCell&
el Barshi= o] 4E vido] Av) SCell S Y&l Hal 7hsd Wle] g
dAst] B 4 9l

L 7H*1 ol alof, AA| ] o whet A1 AR L A2 AR ZZ-S part 1 for SCell
BFR % part 2 for SCell BFR&} a1 g 3 =5 9T},

B 7R ALl 2he], A1 A X = bitmap ™ | 7} o} SCell index-& 2 4] YUEF =
ARE FAE 5 ok A o 2, ol Al SCell# 1, #2, #3, #47} 474 ¥ a1 /3 7]
SCellE % SCell#3, #47} &/ 3}(activation) %] = 43, 54 H| E 2] '0'2 SCell#3&
LERH AL "1 SCell#d-o Y ER 5= Qlvh. A3 A 0 2 1bit7} & Q¥ o, bitrnap
WA BT 1 bit B2 2bite =Y AT 28y, F 9] SCelloll A B ATl W
A 7F B A= A, S FUHAJN Al AR E VA HoE RS L
AN

A el 211, “bit=0" “no beam failure”-S 2| 1] 5}al, “bit=1"-2 “beam failure
gkAl- g ol m] ghr} ol 7hAg skt A A ofjof] whe}, B T AL “bit=1"- “no beam
failure”-2 €| 1| 3}aL, “bit=0"- “beam failure WA 2| 1| 8f= A o 2 A
A-g4 o Aok

212 A1 W A9 151 vhH o] A2 54} 4

71 Al & 2F ol 1o, bitmape] F7]5= ©del Al A A ¥ SCell2] 7l 7ol

7|zt A= 4= 9loh &, bitmap 2] A7] R/ 54 bite} 54 SCell
index ©}¢] ¥HA]= RRC H/®3= MAC-CE°l| 7] F38te] 24/3d A2 4 3l

B} A4 0= Rel-15 NR Al =812 didkof A] o] 31 7 SCell & A4 dh+=
A At A7k, A A A 085 7| A 5o whke) Al A B SCell®] = EAl
e Ak (el 2,3 °9). ol oF 2 AMeRE arel @ o, 31bits® o] Fol %l
bitmap-e A A/ o et= A& Al 1dE o] QW EE oA 7 )

olol], A1 A A o] el w2, whtkol] 7| (BFD/BFR-2 <33 O}Ei) *ézéfﬂ
SCelis2] 7H<=7F 47091 74 9-, bitmap 2] F7]+= 42 AA/AA A= 5= St} o],
bitmap W 7} biti= 2 A € (ol Al 24 ¥) SCell index 11‘7\1 =2 112 vjg=E
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[489]

[490]

[491]

[492]

[493]
[494]

I et} A o &, SCell index”} 1, 4, 5, 8%1 74 5-, SCell index 7} 1, 4, 5, 8= 247} 1,
2,3, 4HMH bit2} 1:1 g5 5= A}, ol wf, 4 A SCellol| A K1 4 3f 7} LAY 3=
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11 Beam failure with new beam identification failure
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=
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ﬂréiHIrSl

[}
o]

(o

o

%= 32% 2 Aol 48 71 gk v 9] DRX (Discontinuous Reception) AFo] &2
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[656]
[657]
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DRX 7ol upe} &dE4 o w2 A o= glrf. wbdl, DRX7F A ¥ %] &

745-, ol A A /A ket A ) L/ = WhH S =3 ghell 9lo] A PDCCH
EUE /A o] AlZE | Qlo| M A2 o ® 3l 4= Qi) o & 59,
0rO

DRX7} A A A & A9, E /Ao A PDCCH 54! 7] 3] (¢, PDCCH &
TS 2= S = dASH o R dAE 4= ) 3 DRX A A o 2} w1
glol, 54 oz A AZF 7 e A= PDCCH P Y E|# o] A|dt= 4= 3t}

3£30]

Type of signals UE procedure
RRC signalling ) ) o )
tst step ) - Receive DRX configuration information
{(MAC-CellGroupConfig)
MAC CE
2nd Step {{Long) DRX command - Receive DRX command
MAC CE}

- Monitor a PDCCH during an on-duration of
a DRX cycle

3% 302 DRX S} ¥ e o] 343 L EFA THRRC_CONNECTED 4 HY). 3%
302 Fz23H, DRX T4 A H = 49 AlE(oll, RRC) Al 19 H & 53
4=21%] 31, DRX ON/OFF ¢1-3= MAC 7152 DRX AW =] o] & Ao f ).
DRX7} 24 ¥, T & & 3200 A oA gk upe} o], & 7 Al ol A A g /A <&k
A} 2= E S 52305k Q1] PDCCH FUHH S Bd42 07 5233t
T AUtk

o] 7|4, MAC-CellGroupConfig:= A “13F& 9 8+ MAC(Medium Access Control)
YA

3rd Step -

gl & AAgeti=d as 744 AR E E3Hghtt. MAC-CellGroupConfigi=
DRXol| &3t 44 AR %= 2313 4= Qi) o & &9, MAC-CellGroupConfig=
DRXE A&tz ARE th&3 o] 283 5= Tt

- Value of drx-OnDurationTimer: DRX A}o] & 2] A| 2} -7Fe] Z o] & A 9]

- Value of drx-InactivityTimer: 7| UL ®%+= DL tl| o] E] & X| A| }+= PDCCH7}
%% PDCCH 7] 2] o] 5ol vhiko] 7 A = 1= A|gF -31e] Aol & A9

- Value of drx-HARQ-RTT-TimerDL: DL %7] A 40] =21¥ & DL A d 0]
Gl w7 o] o AR RRke] ol & g o

- Value of drx-HARQ-RTT-TimerDL: UL Z7] Aol &t 19 E
UL A groll ek Ll ETF =41d fj7h 2] o] Hof A|ZE -3ke] Aol &

- drx-LongCycleStartOffset: DRX A}o] 22 A|7F Z o] o} A 2k A 4 & %

- drx-ShortCycle (optional): short DRX Alo] & 2] A[7F Z o] & A e

o] 7] 4], drx-OnDurationTimer, drx-InactivityTimer, drx-HARQ-RTT-TimerDL,
drx-HARQ-RTT-TimerDL % ©] 1= l e} &= B2} ol whibe 71 A e &
Fr A8 A v PDCCH 7] 3] 7t} PDCCH 2 Y B & & =3 &k,

5332 E A A dof] & v F V)R] 5 9] FAE (heks] ER
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ol /o] W F.¥](104, 204)F A = A A A 22 vt V=S F8l skt
o] o] & A4 (102,202)2 A 5= 3

st o] A-2f 42171106, 206)% ERs: WA b2 Aol Al B A <
W E Y/ = 52 A% ol A A5 E = AFE AL Hlo]E, Alo] FH, FA
NS/ 5& AES 5 Yk st o] o] F4171(106, 206)+= 8t o] 49
o2 A 2R & A A E A, 7] 5, AAf AR WY B/E = T2}
TAE oA AT E = AREAL Hlol |, Alo] AR, T As/Ad 5& FAE
T Atk o & Fo, sty o] F2171(106, 206)5= 3 o] 4d<]



77
WO 2020/184836 PCT/KR2020/001276
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[719] %382 Fxehd, A4 7]71(100, 200) = 5 372 FA1 7171(100,200)°1
53, T} 3E 2 4Ax(element), A4 ¥-(component), - /- (unit), Z/E =
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o], 71 24(140)7= 9] F5i/mE 8, 9 &9 1/O0 unit), T 2
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871 sk ol el Al A 5 7] sk o] el A2 A2 AT Al S
218 A Rl 7]gkate] A ¥ ar

A7l B2 BH= 22 7] sk o]kl A2 At v =, dhd
WA E HE
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Sync Raster
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SS Periodicity (default : 20ms)

Sms
window

e | : a maximum number of transmitted
SSBs in Sms window

L =4(0~3GHz band)

L =8 (3~6GHz band)

L = 64 ( above 6 GHz band)
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Msgl: Preamble

@ Msg2: RAR (RACH Response)
B PDCCH/PDSCH

_@®  System Information KR rach Configuraionindox

msg]-FrequencyStart
prach-RootSequencelndex
zeroCorrelationZoneConfig
PreambleRecmvedTargenPower
otalNumberOfRa-Preambles
ssb-perRACH-OccasionAndCB-
PreamblesPerSSB
numberOfRA-PreamblesGroupA
msg1-SubcarrierSpacing

=
—

(D)  Msg3/PUSCH

e ]

: msg3-transformPrecoding
msﬁ-SubpamerSpacmg
ra-Msg3SizeGroupA

@ Msg4 (Contention Resolution)
~ PDCCH/PDSCH

ra-ContentionResolutionTimer

® HARQ ACK

"N

@ PDCCH (for RRC Conn Complete (7)

= e o

L

@ RRC Conn Complete (?)

(D Configuration on SR for BFRQ and / or
aperiodic CSI reporting

(3 Transmitting SR for BFRQ

on a set of SCells
from configured SCells

% (2 Beam failure detection

@ Trigger aperiodic CSI reporting by DCI

(® CSI reporting on a set of SCells
suffering from beam failure
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| 2 3 4 5 31
1 0 0 0 | 0
Y Y
Obits 10bits
[5=13]
1 2 3 4 5 16
1 0 0 0 | 0
Y Y
CARCI# CARCI#S
Y y
CARCI#2 CARCI#16

CARCI: CSI-AssociatedReportConfigInfo

Y Y Y
CARCI#1 CARCI#4 | | CARCI#4 CARCI#16
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[5=15]
SCell#4 #5
1 2 3 4 5 15
0|00 | 1 ]0 0
Y Y Y
CARCI#1 CARCI#4 CARCI#16
[5=16]
SCell#5 || SCell#20
SCell#4 SCell#12 SCell#25

Y Y Y
CARCI#1 | || CARCI#3 || | CARCI#S

CARCI#2 | | CARCI#4
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[5=17]

SCell#5 || SCell#20

SCell#4 SCell#12 SCell#25

Y Y Y
CARCH#1 | || CARCI#3 || | CARCI#

CARCI#3 | | CARCI#4

[5=18]
12 3 4 5 16
0] 0] 071 1 0
Y y Y
CARCI#1 CARCI#4 | | CARCI#S CARCI#16

Y
SCell#7 SCell#11
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[5=19]
| 2 3 4 5 16
1 1 0 010 0
Y
CARCI#3
CARCI#4
[5=20]
CSI request
gNB et
failure !
I VN I >
UE
1* information 1* information 1* information
on PUCCH on PUCCH on PUCCH

1% information

and/or
21 information
on PUSCH
[5=21]
1 2 3 4 5 16
0 0 0 1 | 0
Y Y Y Y
CARCI#] CARCI#4 | | CARCHS CARCI#16

SCell#7 SCell#11
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(D Configuration on PUSCH/PUCCH for 1%
information and PUSCH/PUCCH for 2 information

() Transmitting 1* information

(2 Monitoring SCells
% configured for BFR

@ Trigger aperiodic CSI reporting by DCI

(® Transmitting 2* information

(CSIreporting on a set of SCells
suffering from beam failure)

Triggering reporting

\ 4

SR dedicated for
BFRQ

f >
SCell index and/or preferred
beam information
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[5=24]
12 3 4 5 6 7 16
11001111 0
Y y 1 Y
CARCI#1 CARCI#4 | | CARCIH#S CARCI#16

Y Y
SCell#6 SCell#7 | | CARCI#4 | | CARCHS

Y Y
SCell#11 | | SCell#15 SCell#16

[5=25]
I 2 3 4 5 6 71 16
2 Ll oo 1] 1]1]1 0
Y Y Y Y
# of actual CARCI#1 CARCI#4 | | CARCI¥S CARCI#16
reported CARCIs
Y Y Y y

SCell#6 SCell#7 | | CARCI#4 | | CARCHS

Y Y
SCell#11 | | SCell#15 SCell#16
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[5=26]
I 2 3 4 5 6 71 16
3 010001 |1]1 0
Y y y Y
# of actual CARCI#1 | | CARCI#4 | | CARCI#S CARCI#16
reported CARCIs
Y Y Y y
SCell#6 SCell#7 | | CARCI#6 | | CARCI4T
Y Y Y
SCell#11 | | SCeli#15 | | SCeli#16
[5=27]
gNB UE

@ Configuration on SR for BFRQ and / or
aperiodic CSI reporting

3 Transmitting SR for BFRQ

@ Trigger aperiodic CSI reporting by DCI

(5 Bitmap, # of actual reported
CARCIs, CSI reporting on a set of
SCells suffering from beam failure

on a set of SCells
from configured SCells

% (@ Beam failure detection

©® If there are left CARCIs
to be reported.
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UE

(D Configuration on SR for BFRQ and / or
aperiodic CSI reporting

(3 Transmitting SR for BFRQ

2

@ Trigger aperiodic CSI reporting by DCI

® CSI reporting on a set of SCells
suffering from beam failure

® Trigger aperiodic CSI-RS by DCI

(@ Transmission of CSI-RS

CSI reporting

( Partial Beam failure detection
(DL Tx beam refinement and/of
DL Rx beam refinement) on a set
of SCells from configured SCells



17/22

WO 2020/184836 PCT/KR2020/001276
[5=29]
SCell#5 || SCell#20
SCell#4 ||| SCell#12 ||| SCeli#25
Y
| 2 3 5
0 0 | 0 1
/ | Y Y
Whether any SCell suffers CARCI#! ||| CARCES ||| CARCHS
from beam failure
Y
# of actual CARCI#2 | | CARCI#4
reported CARCIs
NZP CSI-RS resource set
with aperiodic for P-3
NZP CSI-RS resource set

with aperiodic for P-2
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[5=30]

SCell#5 || SCell#20

SCell#4 SCell#12 SCell#25

00 1 00 01| 10|01

Y Y Y
CARCE | || CARCI#3 || | CARCI#S

CARCI#3 | | CARCI#4

BS UE
PSS/SSS
PR _S3102
RMSI + 08I
*Jsm

RACH preamble (Msgl) 53106

Wa $3108

Msg3 _S3110

Msgd
: _S3112

SS Block / CSI-RS
T _] s
DCI
T ] 86

PUSCH/PUCCH |_S3118

$3120a— g o — 31200
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[5=32]

, . OnDuraifon ~ Opportunity for DRX |

UE shall monitor = - -

PDCCH
I |
DRX Cycle
[5=33]
UE BS (or NW)

detecting occurrence of beam
failure on at least one first cell
among a plurality of cells

configured to UE
(S3310)

| transmitting /receiving SR for beam information transmission (S3320)

_——_— — — — —— — - — - — — — — — — — — ]

receiving/transmitting resource allocation for
beam information transmission (S3330)

transmitting/receiving beam information (S3340)

[5=34]

detecting occurrence of beam
failure on at least one first cell
among a plurality of cells
configured to UE

| s3410

r, L .
| transmitting /receiving SR for beam — S3420

information transmission B

receiving resource allocation for —II/\/ $3430

| beam information transmission N

transmitting beam information " $3440
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[535]
|
receiving SR for beam informaion $3510
| transmission =
L I _____ -
:_tr;ns;ﬁgingrgourc;aﬁoc_atign?or—:/\/ $3520
beam information transmission
I -l_ _____ -
receiving beam information | 83530
[536]
1
Home Appliance ——100¢
100f —~  IoT device
device
Al
400~ Server/
device
XR device |—100c
100a—~]  Robot 1502 200a 200 150c 200 1502
Vehicle Vehicle  p-—100b-2
150b
[537]
108 208
100 ) ) 200
First Device T T Second Device
102— Processor(s) | | Transceiver(s) Transceiver(s)| | Processor(s) FH—202
Memory(s) / / Memory(s)
} ]
( \ \ (
104 106 206 204
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Device(100, 200)
Communication unit (110) (Ceontmi;lclgsts(olég)))
(e.g., 5G communication unit) 5P
Communication circuit (112) Memory unit (130)

(e.g., processor(s), memory(s))

(e.g., RAM, storage)

Transceiver(s) (114)
(¢.g., RF unit(s), antenna(s))

(e.g., power unit/battery, /O unit,

Additional components (140)

driving unit, computing unit)

| |
| |
i Power supply unit i 100
| |
| |

120
108 [
1(10 130
i COIIlInlllllzliitC&tiOIl Control unit Memory unit
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Vehicle or autonomous driving vehicle (100) Device (100, 200)
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[ Drivingunit(1408) | |____ Drivingunit (1403)
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