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(57) Abstract: The present disclosure relates to a wireless communication system, and specifically relates to a method, and a device
supporting same, the method comprising a step for acquiring a message A comprising a physical random access channel (PRACH)
preamble and a physical uplink shared channel (PUSCH), and a step for transmitting the message A, wherein the PRACH occasions
for transmitting the PRACH preamble and the PUSCH occaisions for transmitting the PUSCH are time division multiplexed (TDM)
on the basis of one method among one or more pre-set methods, the one or more pre-set methods comprising a first method related

to slot level TDM.
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T Atk =, B NA e O A E S AgetA] 2 A e dAlE B
FEES AV A ESE Fxsto]l AyE 5 vk w8 E Aol A JRA e

rz
o
B
ol
P‘L
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JelEol AHg8 9l T4 H4 A 29
GPP LTE/LTE-A A 2= %} #7F o} 1] 2} 3GPP NR A 2= 8l o T 3] 4]
=2

o] 5}¢] 7] <2 CDMA(code division multiple access), FDMA(frequency division
multiple access), TDMA(time division multiple access), OFDMA (orthogonal

e
ol
W

il )

sy

rie

~Nd

>,

1o

v

o2

ot

12

z

w1l
o,
r

frequency division multiple access), SC-FDMA(single carrier frequency division
multiple access) & ¥ - TFF g 70 & A 28lol] -89 5= gl

CDMA+= UTRA(Universal Terrestrial Radio Access) CDMA20003} £~ F41
7142 (radio technology)® 1T-& = 4~ 1 t}. TDMA = GSM(Global System for Mobile
communications)/GPRS(General Packet Radio Service)/EDGE(Enhanced Data Rates
for GSM Evolution)$} £-2 F41 7| = &= 4= 3lt}. OFDMA<= IEEE 802.11
(Wi-Fi), IEEE 802.16 (WiMAX), IEEE 802-20, E-UTRA(Evolved UTRA) &3} &
FAVER THE 7 A

UTRA = UMTS(Universal Mobile Telecommunications System)2| 50|t}
3GPP LTE(Long Term Evolution)< E-UTRAE A}-8-3}+= E-UMTS(Evolved
UMTS) 9] Q-2 4, 3t ake 1ol A OFDMAZ A -§3}a1 4 &3 =.0)) A
SC-FDMAE -8 3lt}. LTE-A(Advanced) A 2~ E1-& 3GPP LTE A 2= €l o] 7} 2k%l
RESEE

B 7)Al 9] T
w Ao e

SEEE

-

$t A 59| =4 B g A
A A] ¢ 5 3GPP LTE/LTE-A A] 2~ €] 2wl o] 1] &} 3GPP NR
7|42 8% 9} IEEE 802.16¢/m A 2~ ¥l Fof| .= 225 4= 9]
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:C‘>I:

o O

SR

L1L.E2 AEE L A Az AF
A ] A 2 Elof| A vhh & 51EFR =1 (DL: Downlink)E 58] 7| X F 0 21 g
AR E 32801, A& (UL Uplink) 2 S8l 7] A5 02 A’ E A48
7| A = 3ah ko] - AlEhis Az Ak dlolH AR ohgh Aol AR E
E3betal, o]l Eo] 4 o RO T8 Kol whet thekst 51 Ad o]
3t

p)

512 2 A gFd AA el Sl AbEE = Sl =l AlEE R ol

i
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[121]

[122]
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[124]

[125]

10

Channel)& F4138te] 7| A7} F71 & w351, A ID 59 AR5 & 538,

%, e A e 25 &2 WEA 2 (PBCH: Physical Broadcast

& 953 4
Z# Al % (DL RS: Downlink
Reference Signal)& 4l8te] st A Al d JEl & A 5= Ao

F7] A S whzl ik 52 et ek A of A d (PDCCH: Physical
Downlink Control Channel) % = 2] 8} 8k 4| of Al d A Kol u}&

B2 5teFH A3 A'Y (PDSCH: Physical Downlink Control Channel)S =413} ¢]
e U T AAJ A2 AR E 853 5 AT (S12).

o] %, W& YA o] &S sty f8l Y 1< d A (Random Access
Procedure)s =3 & 5= JUTF (S13 ~ S16). °] & A&l G2 & d ol &Ad
(PRACH: Physical Random Access Channel)<- &3l 32 ¢] 98 (preamble)&
AE8ka(S13), et FE AA A AN B olol h&8h= =2 FH A
A& S8l el &l tf gk RAR (Random Access Response)E 41 & <=
ATHS14). T2 RAR W o] =715 A HE o] -§3to] PUSCH (Physical Uplink
Shared Channel)& & 38tiL (S15), =2l ataFE AAAAE A& F o]0 th-33h+=
EstaE A A ANE e ol & 5 =382 4 2} (Contention Resolution
Procedure)E 5~ & 4~ 1 TH(S16).

g, ol A< Aol 2 AR ¥ = A5, S13/S15 = dEe] FA
G338z el B g $23E a1, S14/816 o] Y] A Fro] HAlS 423 5=
shte] 2o ® ad 4= gl

At ulel e AAE ek vl o] 3 AHbAQl AystEH A A s A

AARA et Aol AE s d/EE westdE A A Ase

rob,
i,
uv
ji=)
rlo
B
N
12
)
i
uv
)
=2,
>,
ot
ol
%
ot
[y Lo

r mlo

-

FA(S17) 2 E24 &Y A F -2 € (PUSCH: Physical Uplink Shared Channel)
A& = E8)/4ekE A A of 2l Y (PUCCH: Physical Uplink Control Channel)

Aze] AES19)e AT 5= U
ko] 7| Al 0.2 AEsh= Ao AR E T skl aFE A Aol A B (UCT:
Uplink Control Information)2}al =] % $+t}, UCI= HARQ-ACK/NACK (Hybrid
Automatic Repeat and reQuest Acknowledgement/Negative-ACK), SR (Scheduling
Request), CQI (Channel Quality Indication), PMI (Precoding Matrix Indication), RI
(Rank Indication) 4 X & 3233t}
UCI= URH4 © & PUCCHE Z3fl 714 22 A5 = A7,
Z
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[131]

[132]
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11

Y EQ =19 @ /A Aol e} vhik& PUSCHE 238 UCIE B|F7]3 o2
A3k =

1.2. 4 Z# ¢ (Radio Frame) 73

E2F B INAl Y st A Ao Eo] 48 7s g NR Al 2=8lof] 7] Z ¢k F 4
Zyd F2E vER ol

T E 2 A = FRkE-3) 1A (subcarrier spacing, SCS) 2} <73 3% 2] 3 A (cyclic
Es
[¢)

prefix, CP) S W 3| =0l 25 A old 4=t} o] o], t}5=2] HFukgu} 1142 V]2
ks A S A5 NEE, e =2 AU (scaling) o =24 54 5

ATk HBk, vl 3 REEaf FEapapol A v - wE2 RakEa) 7-4 8 o] §-8hA]
Gtk 7 S A Y, o] B H = wH EEA = Al Faa g3t
SHA o R AEE 5= Qlrh IS NR A =8ol A= th8] SR o
ek 2o 9 sl AdE = v

o]}, NR A| =8l A 1€ 4= )& A3l T3 3 v} 3} (orthogonal
frequency division multiplexing, OFDM) 7™M &2 %] 9 Z Q] -2 & J3 2},
NR A| 2= Elo]| A %] %] 3= T} 52| OFDM wH E2 A &2 3% 19} o] Aofd
AT HAZ gt Eo] thety L 5=3F Z ] 2~ 3= BSol| 2|8 #] &% = RRC
hebu B E R FE oIt

1]
H Af =2 -15[kHz] Cyclic prefix
0 15 Normal
1 30 Normal
2 60 Normal, Extended
3 120 Normal
4 240 Normal

NR-Z t} 8 5G M| 255 A dst7] 98 v 7 5 H A (o, F-rk3t
ZFA (subcarrier spacing)) & A |3t} o & Eof, FREE3}F 7HA o] 15kHzS] 7 5
AFAQ AL Mol o] §2 H(wide area) S A 954, - 1k5 3}
34 o] 30kHz/60kHzS! 73 -3-, ¥ %] 8k-%= Al (dense-urban), T 2 ) ©] & Al (lower
latency) 2 T %2 Wk} o 9 2 (wider carrier bandwidth) S #] ¢ 8}, Fuk<e
b4 o] 60kHz Bi= T1H. U} 358 79, 914 5t =-(phase noise) & = 33171 9 3
24.25GHz Rt} 2 o o] F-2 A A gt

NR F=35= o 9 (frequency band)< FR13} FR28H= 2714 BFQ) o] F=9}<=
H 2] (frequency range) = A 2] € T}, FR1-> sub 6GHz ™ 9] ©] ™, FR2+= above 6GHz
H ol 2 v g 9 o] H (millimiter wave, mmWave)& & 1] & 4= 3t}

obtff 3 2+= NR =3t T & o] G o] & ol A%t}

2
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[134]

[135]

[136]

[137]

[138]

12
[3%2]
Frequency range Corresponding frequency range Subcarrier Spacing
designation
FR1 410 MHz - 7125 MHz 15, 30, 60kHz
FR2 24250 MHz ~ 52600 MHz 60, 120, 240kHz

NR Al Z=®lol| A o] 3Z ) - Z(frame structure) 9} T ko], A7 | ¢l 9]
teFst d =59 7] = NRE 712 Al L f-Y (basic time unit) 1 T, = /(A fru® N
yol Hlsr 2 HE T A 7IM, A S =480%10 3 Hzo] a1, a14: 3¢ 7] of] ¥ Sh(fast
Fourier transform, FFT) <& & 314 3] o] ¥ 3}(inverse fast Fourier transform,
IFFT) Z27]9} o] 9= 2Ll Ne= 409601t} T.5= LTES 7| dF A ZE f-H o]z}
A& AL T, = 1((15kHz)*2048) 2} u}~4 HAE 2E=th T/ T. = 64,
Sshake A W A A (uplink) A FE-2 Ti = (A fuu™ N/100)* T, = 10ms

]5:7] ZH(duration)®] (F-4) TH A== %= 17‘] ] 3} (organize) ¥ T} 04 71A, ZF A
U2 ZZFo] Ty = (A fuu™ N/1000)* T, = 1ms A &+ 7|7H& 7HA] 3= 10 7H 2]

A H 3 7 %](subframe)'g TA T /‘c}?’;}‘—ﬂi@] sk 3 A ES Ty dE L
shaFgd ol thek gk M EL] T glEo] EAT = Utk i EEA poll thste],
S35 (slo)y B2 A HZ Y A o) 4= 25 2k (increasing order) &2 nv, € {0,..., N
slot -1 HE 7 W] A X 51, 4 L) o) ol A= QB0 R e e {0,..
Nt 13 0 2 S 7F w A ZI T 8o S35 Ney 7
A &3} =(consecutive) OFDM A & &5 A B 31, Nu,, v *ff 3 2] A~ (cyclic
prefix, CP)oll & &4t} A B L g ol A &3 o] Al 2H2 5L A H g <)
W91 A OFDM 412 s iy @] A1 654 A1 704 0,52 B0,

538 ou Cprk AL 7, SCS9l 1 5% W 43kl A1 )

Fo A FAMBEZS) E £330 NS Ul L, & 42 2 CSPrt

A}%ﬂ: 735, SCSoll w2 &5 Aol A, A S350 A 3

MB Q) &1 s AT

(6
&

[3E3]
u Nslot Ng?;?}e# N:;;t;ﬁ*ame,y
0 14 10 1
1 14 20 2
2 14 40 4
3 14 80 8
4 14 160 16
[3E4]
" Nsk)t b Nir;ine,p Nzgiframe,;z
2 12 40 4
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[140]

[141]

[142]

[143]

[144]

[145]

[146]

[147]

[148]

[149]

[150]

13

A7 Tl A, Nt = S5 W A E9] 5 VB AL, N e 3= ST2) 9] 1
&3 NE Ve Az, N oswofmeny 3= A B 32 2 91 ) & 322] 725 YrERdIT

B IR o] Tk E A A 011501 A4 7h=3F NR A| 22 Blo]| A = 31 u)o] thkol) 7]
??; = o] A E ko] OFDM(A) ™ 5 & ] (numerology)(<ll, SCS, CP 4 o]

)7t 7ol 8| *”4%1 T ATt olo whet, FA g Aol AER A AL
X} °J( o, SF, &% & TI)(JH*C}, TU(Time Uni) & £ 3)2] (A ) A7k F7to]
tﬂzsLE A= 7ko]) A ]0}71] AAE 4= 9
528, u=2%1 B9, kg 1hA o] 6OkHz)9] A 2A, %3S Fastd
17 AEZE A 47)2] &FEGlonES ié}% Z= 9t} = 20 =AH 17
*1 B Q) = {1247 €5 dAoly, 1I7] B Z e 23+ 5 3+

EEY MNFE 6= 279 Eol A4

EEQ}, NU- X2 2457 AEEE 282 A 2 1R ¢ B2
EEU A AEESE 2T 7 3

53 2 A e AAlel S0l AL s o NR Al =8l V3o S5
TZ2E Uehd ol

E3& ﬂlg}uﬂ shbe] £3-& AIRE | Rlol A o Al

ALt A E , 2.5 CP(normal CP)%] 7 % shv}o] £30] 7709 4]
Rl Q’;é} CP(extended CP)9| 74 -9- 8t} o] &3to] 670 9] A& 233
AN

k& 9} (carrier)i= 53 S| Qo) A 4=2] FHbE 3l (subcarrier) & 3 S}
2t} RB(Resource Block)i= 3t~ | Q1o A E-4=(d], 12)2] 53k
=] ‘ﬂ]'iﬁl»?._ a 9] E]u}

BWP(Bandwidth Part):= 53+ S| Q1 of| A H-<=2] 1431 (P)RBE A 2] ¥,
strbe] 7 E =2 A (el, SCS, CP A o] 5)°l ﬂ% <= 5 A

i

A

Whvh= F o) NA(ell, 571)e] BWPE 2318 &= 9t} ol g 42 24435t
BWPE 534 25w, el u}el At sl Bved 85 5 4
A 1) Eol| A ko] Q 4= A1) 2 A~ (Resource Element, RE) & A & & 14|

01,14_/] H/\ /\]E_o] uH.JJE] ]Iq_

L 4e 2 A Trgg A Aol Eo] A& 7Hest A HA £ g E
(Self-contained slot structure)& Y EFH = o]t}

AAH A &5 2, shue] &5 Wl 3FekE A Ao Al 'Y (downlink control
channel), 3} 8F% =1/ 8% =1 tl] ©] B] (downlink/uplink data), ~12] 31 - 3F& =1 A o

Z| 9 (uplink control channel)©] B %34 =3l &= &% 724 o s

T 45 Fzehd, Ul 7 99 (4: symbol index =0)-2 3} 8 =1 A ] (downlink
control) & <& YER a1, A A 9 (4]: symbol index =13)-2 433 = A o]
(uplink control) & & YEF T} o] 2] & (4 symbol index = 1 ~ 12)
staFd A Holy AEE A8l AMSE 75 131, AEFE = oy AE& <8
ARgE 5 gl
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[151]

[152]

[153]

[154]

[155]

[156]
[157]
[158]

[159]
[160]

[161]

14

7| X5 2 UEL= 3 7] 9] &5 ol DL A3} UL A4S
2}9—131 ol o}UrA 5 HMW DL o] €] &
=

ol MR 1ol E A SR Het A2 ol
ZZ dolg Age A Ae HA3T 5 )

o)A 7| XF 3 UBZE $4 Re 4] 22 B2
wra ARe gaAs 94 A7k Dol o] B
Hs}oq AR A &5 2ol A DLl A UL;cz
A& 7FE -ZH(guard period, GP)2 A A = 4~

[l
o
oft

e =
2

o,
s
rlo
>
e o {n A

5
o
PH
rir
n
>
=

M (time gap)©
AR = A A

4_,_4

R
Z o o 4 =

< rz PN

o.ﬂiﬁm

B

E3 st SRS A StE AV A9 EY oA e Aol et gk 5
Ut A o=, st} &3 DL;ﬂ 01 %9 /DL tolE |49 /UL Alo] 949 /UL
tlolH 4o &A= 74 =7, UL Alo] 49 /UL HlolH 49 /DL Ao 4/
DL HolE] A A Soa FAE S o];}

DL Ao & F ol 4= PDCCH7} A %2 4= 9131, DL d] o] E] & ol A=
PDSCH7} A2 4= It} UL Alo] | H el A= PUCCH7P &4 4 93, UL

tlol e @ <ol A= PUSCH7} A 54 4= 9l

1.3. A d +x

1.3.1. 38k 7 Al %

A& FEetE st E A AE S S8 Id A E ddol A

1. =] sheFel 7 & Al Y (PDSCH)
PDSCHL shskdd = ]H (4, DL-shared channel transport block, DL-SCH
TB)E ¥ H3}al, QPSK(Quadrature Phase Shift Keying), 16 QAM(Quadrature
Amplitude MOdulation) 64 QAM, 256 QAM 52| Wz WhHol A8 5t} TBE
Aadsle] =T (codeword)7]- A/ E T PDSCHE & 2719 ZEQ=E
E T A ZEQ) E(codeword) 'H 2 2~ ¥ E-¥ (scrambling) 2 H %
1] % (modulation mapping)©] ~8 ¥ a1, 2} FEQEZ2 HEH A H HE A EES
apLf o] o] dlolof & ujj g I:JE}(Layer mapping). 7 @l o] o] 3=
DMRS(Demodulation Reference Signal)@} €7 2}l o) vl g =] o] OFDM A £
Nz 2 A E AL, Y eV X EE F8l ASE
1.3.12 =] st&k=l 9 Ao Y (PDCCH)
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[165]

[166]

[167]

[168]
[169]

[170]

[171]

[172]

[173]

[174]

15

PDCCHel| 4] = DCI(Downlink Control Information), | & & ¢] DL H| ] §
2AE" AR, UL Holg 27&% AKX Fo] dgE 5 Itk PUCCHO A <=
UCI(Uplink Control Information), | & & ] DL ©| o] g ]| tf g+
ACK/NACK (Positive Acknowledgement/Negative Acknowledgement) 4 X.,
CSI(Channel State Information) A H., SR(Scheduling Request) & ©] A& 5 3]t}

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

558 2 7RAL o] vhekst Aol Eo] A& 7Fe g NR A 2= §lel] 7] 23 8hut o]
REG 7% & el =x ol

555 &8, D= DCIZF vE ¥ = AH 84 (RE)E WERH AL, RS
DMRS7} w34 ¥] &= REE YEFITh DMRSTE 5] A& ] =914 |2l
vksko & [ HA 5 HA, 9 HA REe] g ).

PDCCH= Ao A9 A E (Control Resource Set, CORESET)E % &l %%}
CORESET+= 017 7 & & 4] (¢, SCS, CP 4 ¢] )& 2= REG A ER
Ao} shite] @S 9]¢ & 429] OCRESET= Al {53k Q1 el A

3= 9 A CORESETT A 2~8l A H (o], MIB) &= & W54 (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
90 A% Alra el o8 49 4 gk

ZF CORESET & ¢3¢t =34 ¢l W T8 AT &% (precoder granularity) <=
9 A% Aol ofd) e % i 445 5 o

- sameAsREG-bundle : -3+ 29| Q1 W] REG HE 37]9} A st

- allContiguousRBs : CORESET W9 =3} S| Q1 ] o14:31+= RBE 2|
Mol 5L

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

71 Zz5to] @ P Hr}. =, REGE > CORESET W+ 7S A A & € 2
E5 W 3 HA OFDM 4l & F-B] A 2Fate] 0B a4 0 =2 | e & f

CCE®ll A4 REGZ 2] v]|3d B} 12 H]-1E 2] " ¥ CCE-REG V|8 B} ¢} £+
1 E & W ¥ CCE-REG -8 BH9] = 8fvho] Bl o= HdA H o)

L6 & 2 A v gE A Ao Eoll WE CCE-REG W8 Bl 9] oAl &

L ER = o] T

56 (a) 2 - 7fA1 9] vkt A Ao Eof] whE B]-91 ¥ 2] W ¥l CCE-REG v
Bt o] o Al & vERd S ol T

- H1]-21 & 2] ¥ ¥ (non-interleaved) CCE-REG W] 33 E]-O = localized |2
EFSD): T2 %1 CCEE 913 6 REGE > 31119 REG M &S A 8haL, 5203
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[177]
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[183]
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16

CCEE 9% 2 REGES 53t 89l REG HES 5H©| CCE9l o -3-3t

56 (b): T 7R o] S A A o Eoll whE QB 2 H CCE-REG V-3 Bl ]
A A E HER o]t

- A1 E] 2]} ¥ (interleaved) CCE-REG <3 B} (FE3= Distributed <8 E} )
j%om CCEE 9% 2,3 &= 6 REGE 349 REG M && 14321, REG
H 52 CORESET Woll A <18 2]% €. 17} OFDM Al £ EE% 27l OFDM Al &=
4 ¥l CORESET W] REG HE& 2 EE% 6 REGE = -4 ¥ i, 37 OFDM
A& 2 A ¥ CORESET W REG HE & 3 L= 6 REGE & T4 5. REG HE 9
7]+ CORESET ¥ & 4%

L7 5 2 A st AA & mhE 5 AH W o A E HER
Lot}

Aol 22 A &2 #3H (55) TH 2 H (interleaver) 2] 3 (row)
M(A)E2,3,6 5 = AH lﬂﬂ} =012l CORESET-S 9 &t Qe[ 2] &9
(interleaving unit)2] 7|7} Pl A5, &5 21 2l ¥ 2] € (column) 7| 5= P/AS}
2ot 55 AE s ol theh 22 7] (write) & 2F2 H7] k= 79} Eo] -4
(row-first) WaF o 2 8 =31, 8] 7](read) & 22 & -5 (column-first) W3O =

S}, e W w9 9] 423 A ZE (CS)= DMRSE 93] A4 7153 IDS}
gl dow HA 7F538) ido) 7| 28te] Ag ¥},

@S PDCCH FHEY A Eo)] thdt tad (4H, el = i) &
F33slo] PDCCHE E38l A ¥ = DCIE & 5t} widto] t] 24 8F+= PDCCH
T HE9 AlE:=PDCCH A4 #3F (Search Space) Al E 2} 42l gtt}, 74 &3k
ME = && A4 #3F (common search space) 1= @574 A 7
(UE-specific search space)d = AT @2 MIB == 9] A5 Al1d H o
ol AAH st o] o] FA T A E ] PDCCH FE.& ¥ UH 35l DCIE
g 53t 4= 2t} ZF CORESET A 4 & &fu o] 4] A A 7k A E g}

[.

o] #+ ¥ 31 (associated with), Zt 732 &7+ A E = 8lv}2] COREST A A 3
AR} she] AM T3 M EE e s EEe) V] &8t A H

- controlResourceSetld : 732 &3+ M| E o} A H A of 2} A EE Ve

- monitoringSlotPeriodicityAndOffset : PDCCH B U H & 7] F:7H (&3 &%)
% PDCCH U E & 73F & 2 A (&3 & 9)S e

- monitoringSymbolsWithinSlot : PDCCH XU B ¥ 2 $1%+ &5 U] PDCCH
EUHE S vEr (o, Ao A Al E ] A HA G‘J%(E)E LI ER)

- nrofCandidates - AL={1, 2,4, 8, 16} & PDCCH $H.2] 9= (0, 1,2,3,4,5,6,8 %
shtel whe vhery

5 AN BB 54 A ).

T
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[188]

[189]
[190]

17
[3£5]
Searc ‘se Case
Type ~earch RN Use Case
Space
TypeO-PDCCH | Common SI-RNTI1 on a primary cell S1B Decoding
TypeOA-PDCCH | Common SI-RNTI on a primary cell SIB Decoding
Common DN s D o MsgZ. Msg/
Type1-PDCCH 3&}?NTI or TC-RNTI on a primary decoding in
¢ RACH
Type2-PDCCH | Common P-RNTT on a primary cell Paging Decoding
Common INT-RNTI, SFI-RNTI, TPC-PUSCH-
R RNTT, TPC~-PUCCH-RNTI, TPC-SRS-
Typed-FOCLH RNTT, C-RNTI, MCS-C-RNTI, or CS-
RNTI(s)
lE C-RNTI, or MCS-C-RNTI, or CS- User specific
Specific RNTI(s) PDSCH decoding
¥ 63 PDCCHE 58 A4= = DCI EHES o A g},
[F6]
DCI format Usage
00 Scheduling of PUSCH in one cell
0.1 Scheduling of PUSCH in one cell
1.0 Scheduling of PDSCH in onc cell
11 Scheduling of PDSCH in one cell
2.0 Notifving a group of UEs of the slot format

Notifving a group of UEs of the PRB(s) and OFDM svmbol(s)

2.1 . o
where UE may assume no transmission is intended for the UE

2.2 Transmission of TPC commands for PUCCH and PUSCH

Transmission of a group of TPC commands {or SRS

2.3
- transmissions by one or more UEs

DCI format 0_02 TB-7| 4} ({£3= TB-level) PUSCHE 2~ A= 317 ¢ 3
AL8-%] 31, DCI format 0_1-2 TB-7]H}F (== TB- level) PUSCH %:-+= CBG(Code
Block Group)-7]®F (2= CBG-level) PUSCHE =75 sH7] 8l AL84
21T} DCI format 1_02 TB-7] 8+ (F23= TB-level) PDSCHE ~ A& 317] 31
AM4-%] 31, DCI format 1_1-2 TB-7| %+ ((£3= TB-level) PDSCH 3= CBG-7| |t
(*=3= CBG-level) PDSCHE 27|54 317 8l AH-&=2 5= Sl DCI format
208 52 £33 £ A K (4, dynamic SFNE @il Al AEatr] 9 &
A&-% 31, DCI format 2_1-2 58 = 4 # (pre-Emption) 4 H.& @2 Al
Aest7] &) AF2E T} DCI format 2_0 /%= DCI format 2_1- 3} 2]
TF o R Aoy girEef A A= PDCCHS! “1% &% PDCCH (Group
common PDCCH)E 53l a3 15 Ul @2-E 7 A< 4 sl
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[191] 1321 2] A3k - A'd (PUSCH)

[192] PUSCH+= A3k =1 ] ] E{ (|, UL-shared channel transport block, UL-SCH TB)
/= ek A Alo] JH(UCDHE & RESEal, CP-OFDM (Cyclic Prefix -
Orthogonal Frequency Division Multiplexing) 3} & (waveform) %= DFT-s-OFDM
(Discrete Fourier Transform - spread - Orthogonal Frequency Division Multiplexing)
a} g o)) 7] 23te] 7% H ) PUSCH”} DFT-s-OFDM 318 of] 7] Z3}e] W45 1=
75, W& H3F 3 2] I 9 (transform precoding)& 4 -85} PUSCHE
Aggrh A o &2, Agt Zejmv o] E7Fs 3§ 4 -9-(ll, 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% 1= DFT-s-OFDM ¥}-§ o] 7] 234 PUSCHE 42 4= 91T} PUSCH
AL DCIH UL 2R E ofel] T2 o2 AAEE =7, &9 A5,
RRC) A 1€ (H/5E= Layer 1(L1) Al 212 ¥ (ell, PDCCH))°ll 7] 3}

WA A (semi-static) & & 7| &% = 4 3l (configured grant). PUSCH &2
HEY s Ha s ke g 5aE 5 9l

[193] 1322 =) Akl o Ao Y (PUCCH)

[194]  PUCCHT 3% = Alo] X, HARQ-ACK ¥/E+= ~7A&E% S (SRS
$-HFal a1, PUCCH A% 2 o]o|| u}&} Short PUCCH % Long PUCCHZ 7-¥-¥t}.
3% 7 PUCCH 5§ o A gttt

[195] [3%7]

PUCCH | Length in OFDM | Number of Usage Etc

format | qyphots Ni;}%}“ bits
O 1 -2 =2 HARG, SR sSequence selection
1 4 - 14 =2 HARG, [SR] Sequence modulation
2 1 -2 >2 HARQ, €SI, [SR] CP-OFDM
3 4 - 14 >Z HARG, CSI, ISR} DFT-s~0FDM

{no UE
multiplexing)
4 4 - 14 >9 HARQ, CSI, [SR] DET-s-0FDM
(Pre DET OCC)
[196] PUCCH format 0= # o] 2 H| E Z17] 2] UCIE HHSFaL, Al E &~ 7|t o g2
mg o] AP AR, e B /«1%&5— Z sh}e A a2
PUCCH format 09! PUCCHS- -3l A&38le] 54 UCIE 7| A =r o2 A3}
k2 -2 (positive) SRS A E38H= 7 $-ol 7 th-2-8H= SR A A S ¢
PUCCH A9 U)ol 4] PUCCH format 021 PUCCHE A %3kt

[197] PUCCH format 12 Z tl] 2 | E A 7| 9] UCIE &Hbslar, Wz Al 852 ALt
FANM (G0 g of o whel ge] A=) Anl AW =
gk Tl DMRS= 2 Al Eo] AFE A b= A A dAHr)
TDM(Time Division Multiplexing) ¥ ] 1 %-¥t}).
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[198]

[199]

[200]

[201]
[202]

[203]

[204]

[205]

[206]

19

[e]

¢

PUCCH format 2= 2 H|EH T} & H|E H7]| 9] UCIE &RFsla, HZE
DMRS ¢} FDM (Frequency Division Multiplexing)¥ o] 4 ¥t}. DM-RS:= 1/3¢]
UE R Foix A &5 ] A& Qg 2 #1, #4, #7 L #10°] 9 %] &} PN
(Pseudo Noise) A 827} DM_RS A8 A5 9 &l AF2¥ T} 2 A& PUCCH format
25 Y8l o4 e 24 sk S 9l

PUCCH format 3> ¥ ¢ At EE55 | &2 th53}7}F 5 %] ¢gom, 2
HERT & 8 E A7]9 UCIE &Rt thA] 23], PUCCH format 3¢ PUCCH
AL Au AW 25 R v M2 4 E -2 DMRSS TDM(Time
Division Multiplexing)¥] o] A&t}

PUCCH format 4= &4 =2 AH 55 Wl Ao 47 @271 % t}=3}7}

A Q¥ 2 HE BT 2 HE A7]9] UCIE 4o}, thA] 23l PUCCH format
39] PUCCH AHl-& A1l AW ZE=E ¥3str}, M2 4 &2 DMRS9}
TDM(Time Division Multiplexing)*| o] 2 %- ¥ t},

1.4. o' 21 Y1 ¥ 9 (Analog beamforming)

A E 3k (Millimeter Wave, mmW)ol| A = 3-7g-0] Zol 5 H2 o
b7 o] QFE| Y 8 Ax(element) @] A X7} 7hs 5ttt =5, 30GHz t < ol A 24-&
lemo] 22, 5 * 5 cm@| 3| 9 (panel)©l| 0.5 lambda(3}-g) (A 0 2 2-219
(2-dimension) ¥l €& &Fi= 29 F 10071 <] <telly 8 A5 A X3 5= gt} o]
upet, v B 3 (mmW)oll A= th57) 9 QEElY 8 425 AF8-3te] Wiz
(beamforming, BF) o] 5& o] A 2] A & T 7 7] A, 2253 (throughput)S

A
= 5= )

ra [
Y
i

5T

N

oju, QFE| L} 8.4 M= HF ahe] W A o] 7t e S 7 QHHI Y 8.4
TXRU(Transceiver Unit)S ¥+ 4= It} o] & Z4&, 7 ¢telly R &&= Fup<

2 2 =g ol W xS =85 = 9t}
“13 v 10091 7 9] QREL & & 5ol TXRUS A X|3}7] o= 714 = H ol A
=, 9B R shvke] TXRU®) th571 9

W (beam) o] W EFS xAsk= dh2lo] e ¥ ar glekh o] 2] 3k ol d R 1 Wl

A2 A ol glolA shutbe] W W ERES WS 5 alo] Faba A EA
Hvgol o ks WS 2=t

ool thgh sl A et &, vAE WM o obd R N X o] T
Q7N el QtElvF & 4R T 42 7)42¢] B/ 9] TXRUE 23z sto| B o= R 27
(hybrid BF)Z 312{ & 5= Qlth. o] 73 -9-ol B/l o] TXRUSE Q7N 9] SFeLf 840
A 2ol whebA 2foliz AAIRE, E Aol e 4 Gliz W (beam) ] WS

B7N o] 5t2 A &= 4= Q)
=8 o= H A o theket A Ao S0 b E TXRUS} ¢HEL; @ 4
Holt} o] 7] A TXRU 7143}

j
(virtualization) 2. 22 TXRU®| &9 2159} <teL} @ 49 28 Moo #AAE
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[207]

[208]

[209]

[210]

[211]

[212]

[213]

[214]

[215]

20
L ERYI T
% 82 TXRU7Z} A B o] # o] (sub-array)°l] 1A% "8 el ot} &
89| 79, el 2 4% bl TXRUC TF A T,
HhH | 9= TXRUZF 25 QU @ 40 29 whAl S veld Edolt) &
129] A 5-, ¢tellu} @ 42 FE TXRUO A€} o, ¢teu} @47 &
TXRU®l A 7] Y5to] 5290 LA vpef o] o] QAIV| S H o ="

=
=82 9o A, Wi ol 21 ¥/ A 32 H (analog phase shifter)ol] 2] 3]
FAA = {Y HEHE eI S, W ol 21 Wyl o] Whekg A sh=
G- 8 gtefu| o]t} o] 7] A CSI-RS ¢HEIV EE 9} TXRUE 9] vl 3d -2 1:1 5=
1:t¥H(#£) (1-to-many) & 4= At}
%89 FAo w2, W] Aol of g T o] o), A A ke Lt
TS A& 8oz AT ol Aol
Lo Ao wEH xR o] Aol o= .
PE|LU Q4o TXRUZF 12 ¥ = v}, A A v]-g-o] F7Fgtthe= @ o] 9l
- A ] TheFst Aol Eo] A8 7F5 8k NR A =80l A 5542

2
o,
X0,
v
v}
o
ko
gl

A5 = A5, Y x 9 W 7 (Digital beamforming) 2 o}'2 2 1 W 7 (Analog
beamforming)-& 2 33k sfo] B 2] = Y ¥ 7 (Hybrid beamforming) 7] 'H o] 4] -8-%

T A o], o2 1 Wl 7 (£ RF (Radio Frequency) W 3

(= Fulold)S 533t} o] & <18) RF A9l 422} D/A (Digital-to-Analog)
(E<= A/D (Analog-to-Digital) Z1B B & S0l % tA " Yl 7 of] 24 8h+=
Beed k= Aol ot

Aol HeolA, 47| stolB el = WMl 27 22 = N7 &<~ (Transceiver unit,
TXRU)#H M7R o] E2] 4 Qtelu 2 2 dE < v} olul, FAldkel A 53 LAY
o] B A S (Datalayer)ol] o et U X & RIS N*L(Nby L) ld & 1=
T Atk o] W3 N/ YA E 2 E3= TXRUE A ol F 21 A5 =

l_‘,

AB e A7) MskE ATo] el M*NMby N) 22 X3 ¥ = old =21
Hlxwlo] A8&Ht

102 B WA 9] Bt A Ao £ whE TXRU ¥ &2 4 ot}
dHo e stolHgl= Yl xn 25 7hekd] velbd ol I 1000 A
CA " o] A== LA o)W, ol &2 1 Hl 9] 5= N7j o] T

FIFA o2 B NA 9 g A A Eo] A8 7FsdF NR A = Blof A=
A Frol ol R IS A E G2 WA = E A ste] 54
Ao A& ol Al Bt 884 xS A dsh= S a8 shal
ATE ] Yo7}, &= 73 ol £ N7 9] TXRUSF M7 2] RF SHE LS &itel
el 3 Y (pane)E 4 2| 3 ], B 7| A] Q] thekdt A Aol Eof] tFE NR
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[216]

[217]

[218]

[219]

[220]
[221]

[222]

[223]

[224]

21

Al 2=flo| A= A& Sy 2 ¢l stol B e = WlEw o] A 7153 B 9f Qbe
g ek et 7bA] e E a9l

A7) 9k o] 71 A Fro] Bl opd 21 WS B8 A i HE NE
Falel] frel g opd 2 1 Wlo] thE = QlT}. ofof] mhe}, - A Al o] v kgl
2 Al Eo] A& 753 NR Al 22 §lol| A 3= 7] x| 510] 5 A H 2 Q) (SF) T
EE ol A AE & Joldt ol R 1 W& Hg3te] (K% 5] 4%,
A28 AR, H o] (Paging) &) A& & AT oM B widko] 54l 73] &
7HE ¢ A5 E Bk Y 29158 (Beam sweeping) & 2ol ale] ¥ a1 gl

511 s B RAL Y] ThFEE A A el Sl whE 6F3FR A (Downlink, DL) 41 <

A A &7] A& (Synchronization signal)2} Al 228l A B (System information)©]]
o gk {1 =914 (Beam sweeping) & <& {Het3] Y ERH S o],

110l dof, 2 AR ] st A Al Eo] A8 7HEs$ NR Al =8l 9] A[ =€)
AR 7} H 2 =9 28 (Broadcasting) "2 0.2 AFH = 2|4 A9 (£ =1

Al )& xPBCH (physical broadcast channel) 2= ™ g gt} o] uff, gl A 1] of] A]
M E oE QEHY s d o)) Fob= ol 21 52 Ao ASE 5 St

EH 5110l =AIE uke) o], E IRA[ 9] vkt A5 0] 48 7Fs g NR

Al 2='lo A= obd 2 1 1 8 A & S48 As 74 =2 (54 QHE Y
o] -5 =) G o1 Wo] A8 5o AEy = FZE AT (Reference
signal, RS)S! W 2 A& (Beam RS, BRS)7F =1 € <= 3l T} 47| BRS+ &9
el L} S Eof tisl] Aole 4= o™, BRSS| ZF QtE|v} Y E= e ojd =2 T
Woll -3 = At o], BRS¢} E ], 7] 21 & HE+= xPBCHE ¢ 2] 9] whigo]
AT FdEFold2 N OF W) BE oldRE 1 o] A g H o AgE
T Atk

1.5. A &4 (Cell search)

T 12 & 2 A ] Tk Ao o] A8 7} 3 SSB (Synchronization Signal
Block)9] -z & YERd B olt),

weh& SSBol| 7| Hksto] Al B Al (search), Al 28 A H E 5, 2] &S Hg
44, DL 34 52 53T 4 3t} SSBi= SS/PBCH(Synchronization
Signal/Physical Broadcast channel) &5 3} -8 ¥ T}

122 Fxehd, & A o s A Ao o] 4§ 75§ SSB A5 %
4712] OFDM A& W 20 RBE 14 & 4= It} 3, SSBE PSS, SSS 2 PBCHE
TAE] a1, whE2 SSB of] 7| HEsto] Al ' Al(search), Al 228 A H &5, 27|
49 9ek Wl 48 DL =4 52 483 5= 9}

PSS} SSS+= ZH2} 1711 2] OFDM Al &3} 12771 9] H-ubg vt & -0 = a1
PBCH+= 37l ¢] OFDM 4143 5767 9 -ukgat 2 -4 f o), PBCHOﬂ% =2}
2 QPSK(Quadrature Phase Shift Keying)©| %]-& ¥l t}. PBCH:= OFDM
Al Entt} d) o] ] RE2} DMRS(Demodulation Reference Signal) REZ /] ¥ T}, RB
H 2 37] 2] DMRS RE7} #4317, DMRS RE Alo] ol = 37 €] H] o] €] RE7}

=
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A &k

225]  iEE 4] SSBE HIE9] 27 AEERE T ele] F4 ) ol
25 o efol A 4 5 9l

[226] ol & A, & WA e thFdt ’%17\1 o Zo] 48 7} NR A 228l of| A 1= o]
SSBS A& ok dl= T H 34 9191 F7] @l 22H (synchronization raster) S
Aol A7) 7] W 2B = A d @ 22 F] (channel raster) &} 1342 5 U

[227] A7 57 ﬂ*ﬂhsw%ﬁﬂW%%M@ﬂﬂlé%ﬂtﬂ&ﬂﬂb@%
ol Al 2l AW E g 53517] 98] AbE 7Hs 3 SSBO| Futar /A E A4 S
T AT

[228] olu], /7] & 71 @ 22F = GSCN (Global Synchronization Channel Number)©]]
71 Z38ko] AAE 4= 9lvh A7) GSCNL RRC A 219 ¥ (¢l]: MIB, SIB, RMSI, OSI

[229] o9t & &Vl HaE = 7] SV HAE AE S8 Aetkste] Al
B Bt Sk oA AA AeHa B AE U4
[230] A EANE 9ol Ao ATt Y &5, 4] ] A

dl

ID(Identifier)( |, Physical layer Cell ID, PCID)E A &3 u

PSS A ID Z155 ol A A IDE A &6kt AF8-5 a1, SSS+ A ID =

AZ3=d AFE ¥t PBCHE SSB (A7) oldl 2~ A& 1 sl Q] &9
A&t

[231] o] A BbAl m o ] 3 83 o] AelE 4 9t}

[232] [38]

Type of Operat 1ons
Signals
% SS/PBCH block (SSB) symbol timing
1 PSS acquisition
step . # Cell ID detection within a cell ID group
(3 hypothesis)
ond qss * Cell ID group detection (336 hypothesis)
Step -
3" . % SSB index and Half frame (HF) index
Step PBCH DMRS (Slot and frame boundary detection)

» Time information (80 ms, System Frame
Number (SFN), SSB index, HF)

th
é%ep PBCH % Remaining Minimum System Information
(RMSI) Control resource set
(CORESET)/Search space configuration
5t PDCCH and * Cell access information
Step PPDSCH * RACH configuration

[233] 336712 A 1D 180] A&k, A ID 15 H=E 37719 A D7} &4k} &
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[234]

[235]

[236
[237
[238
[239

—t e e

[240]

[241]

[242]

[243]

[244]

[245]
[246]

23

100870 2] 4 ID7} EA)3ket, Ao A D7} 43 A ID “15o) ¥3 A K= 4]
Aol SSSE Fall Alw/g5HE T, 7] AID W 33670 A5 F 47| A IDel #at
AR = PSSE 3l Al &/8 5H

Y132 B YA o] thakdt A Ala| S0l A8 7h5 3 SSB o] A el

o & vhebal Ewiolt),

5138 &8, SSB= SSB 7+ 7| (periodicity)oll %3 7] A 0.2 A FH T}
Z7] A g4 Alo] ghito] 7hA &= SSB 71 B 7] 4= 20ms®2 A ol W) Al H 4
2, SSB 7= U ER A4, 71X =h)ell 2] &l {5ms, 10ms, 20ms, 40ms, 80ms,
160ms} = st = A= 4= 9l SSB 5271 2] A| 2} 4ol SSB B 2= E (burst)
AEZL AT SSB M2 E A E = Sms Al {F A5 9-(5, shZ-Z e 9=
435, SSB3= 88 ¥ 25 Al E el A o) Ll A%d 5= 9leh. ssBe Ay
A% 512 L whpate] Futs of ool nbel thgat ho] Fold £ Qe shitel
S35 o 270 9] SSBE E ekt

- For frequency range up to 3 GHz, L =4

- For frequency range from 3GHz to 6 GHz, L. = 8

- For frequency range from 6 GHz to 52.6 GHz, L = 64

SS H{ 2 E A E ol A SSB F-1.9] A3k 1A= SCSol| uhef vh5-} o]
gol =l 4 2t} SSB FH.9| AIZF 91 X]5= SSB M AE A E(F, 3FZ-Z 8 9Q))
ol A AJRE A ol uhet 0 ~ L-12 Q1Ed A THSSB 91 E ).

- Case A : 15kHz SCS: 1 SSBE| A2} A9 1l ~= (2,8} + 14 n o2
FoA XY} ¥kEut 315271 3 GHz ©]3F! A 9 n=0, 10]t}. &3} 29157} 3
GHz ~ 6 GHz%l 74 9-n=0, 1, 2, 30| t}.

- Case B : 30 kHz SCS: K. SSB2| A2} 4l 9] 19| 23= (4,8, 16,20} +
28*n0 = Fo Xt} vk 9t F=9k=7} 3 GHz ©] 8?1 7 -5- n=0°] t}. ¥k 5}
G347} 3 GHz ~ 6 GHz?! 7% n=0, 1°] T}

- Case C : 30 kHz SCS: F- 5. SSBO| A2t A &=9] Qle]23= (2,8} + 14*n .=
Fol It} whg 9t =327} 3 GHz ©] 5] 4 5~ n=0, 10|t} ¥h&3} F 31527} 3
GHz ~ 6 GHz%l 74 9-n=0, 1, 2, 30| t}.

- Case D : 120 kHz SCS: 1. SSB&| A| 2} A &-9] 9ldl A~ = (4,8, 16,20} +
28*n 0.7 o] Xt} Hhgul =927} 6 GHzE.t} £ 4 $-n=0, 1,2, 3,5, 6,7, 8, 10,
11,12, 13,15, 16, 17, 18°] T}

- Case E : 240 kHz SCS: F- 1. SSB2| A2} 4 =-2] Q1H] 3= {8, 12, 16, 20, 32, 36,
40, 44} + 56*n 2. =& Fo] v}, Bk ab Fak4e7E 6 GHz B o 2 74 -9-n=0, 1, 2, 3, 5,
6,7, 8°]T}.

1.6. 5 7] 3} A=} (Synchronization procedure)

k2 VX g o 2 2E F 7] 9 22 SSB & 4lsle] FU18E e
it olul, 47| B7138F Aak= A A A ID A% (Cell ID detectlon) A =
Elol ™ A% (timing detection) YA & 2 gtr}, o] 7] 4, A ID A& @A = PSS9
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[247]

[248]

[249]

[250]
[251]

[252]

[253]

[254]

[255]

24
7Iukek A ID A& @A 9k ssSell 719ke A ID A& @ AE 238 5 vk =9
Elol ™ A% w7 = PBCH DM-RS (Demodulation Reference Signal)el] 7| HFgk
Elol™ A& A €} PBCH 71§l = (¢]: MIB (Master Information Block))©l] 7] 7Fgt
Epol ) 4% WA £3E 4 9
SRR 52 B3 A7 57 % A%E A9l 224 41D
1

1=
(Physical cell ID)E 858 4t} B} A H o2 7] Hd2 PSS A=ES
3l SS E5oll gk A& ElolW & & 535ta, A ID 1
AT} o]of, P2 §SS % E A
E | SS H5¢ S
AANVE A& 5 ) o], 4] @2 PBCHel %314 MIBE 53 3}~
Zdg < AA A E L SFEN (System Frame Number) A B 58 853 5= ).

olu], 47| PBCH= ¥ ¥ ¥ (1= t]-8-3:=) RMSI PDCCH/PDSCH7} /7]
SS/PBCH block# & A gt o & f= Aol gt tf oA AFH & delE = Aok
olof whe}, W& 7] PBCH Ul 2% o] % 7] PBCHOI ] &l A Al =31
e} == 7] PBCHYL A& 5 = 597 th ol A o] = &5 = RMSI (¢l:
MIB (Master Information Block, MIB) ] &] A ~8l A B 52 4218 4= 9lt},

A7) E2 dE ko], e A A8 AR E 5T = Qi)

MIB+= SIB1(SystemInformationBlock1)< W == PDSCHE =75 H 3F+=
PDCCHS| U E &S 93 4 W /vlelu| el & g5, SS/PBCH block W
PBCHE Z-3l 7| X 3o o) vt = AL}

ke MIBell 7] ¥H8le] Type0-PDCCH &% &4
2] 8 CORESET(Control Resource Set)©] <= #)| &} =X
TypeO-PDCCH &% ©4] 372 PDCCH B4 3-712] UFo|, ST WA A &
27| 2% 3= PDCCHE A48t d AL-g¥ o

Type0-PDCCH & & © & to] EAleh= 45, @2 MIB W ¢ g H(el,
pdcch-ConfigSIB1)oll 7]HFa}Fe] (i) CORESETS -4 3= 557 2] €15 (contiguous)
A 555 2 sy o] 42| o 4H (consecutive) A =5 7} (i) PDCCH
7] #)(occasion)(&ll, PDCCH 41& 918 A|F 2w Q1 $1xhE 243 4= 9l

Type0-PDCCH &5 B4 3 3to] EAJsHA] %+= 7 -5-, pdech-ConfigSIB1->
SSB/SIB1°] EA)8l= G231 91 %] 9} SSB/SIB10] &A1) &= F=3h4= H 9] ol
B3 AW E A F g

SIB1-& 11 %] SIBE(©| 3}, SIBx, x3= 2 0149 A5)9] 7F&4 (availability) &
2AEH ], AE TV, S = 27D B Y AEE L3I o & 50,
SIB1-S SIBx7} 7] 4 0 & H 8 =7 A E ¥]3=4] Ei= on-demand 2] (FEi=
wikol @ Aol ol alyoll o3 Algx =R 5 A E 4= ). SIBx7f
on-demand W2 of] o] 3] A &%= 7 -$, SIB1-2 W@ido] SI 84 & 351+ ©
a3 AR E ¥3818 4= qlt} SIB1-S PDSCHE =& A4% ™, SIB1S
272 ¥ 3= PDCCH3= Type0-PDCCH &% B4 F7+& =8 A4 9,
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[256]
[257]

[258]

[259]

[260
[261
[262
[263
[264

—t e e e

[265]
[266]

[267]

[268]

[269]

[270]
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SIB1< 771 PDCCHell 2|3l #|A[ ¥ = PDSCHE &3 H&H .

1.7. QCL (Quasi co-located %=+ Quasi co-location)

UEi= 47| UE & 50121 Alo)) 3l 2] &% (intended) DCIE 7HA = A&
PDCCHell w2} PDSCHE H 29 at7] |8l H o) M7l o] TCI-3H 4 5=
¥t gl 2EE A1E qlt) o 7] A, M2 UE 5 3 (capability)©ll & &3k},

7} 7} o] TCI-Statei= 3t %3 5 711 ¢ DL RS2} PDSCHS] DM-RS >~ E zloj]
QCL #A & A7d3t7] 91 g shebw] Bl & 2 3Hgr} QCL #H713= A1 M4 DL RS
tf & RRC 32} H gel-Typel#F 5 H A DL RSl off ¢k qcl-Type2 (44 &
BE THA AL A A "

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

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

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

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

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

o & 5o, g7 etelv LE7L 54 NZP CSIRS ¢! 7 -, 3l d NZP CSI-RS
U Z E &2 QCL-Type A4 o4 &= 54 TRS 9}, QCL-Type DA ol A =
54 SSBI QCLH A vhar A A 7dE = Sl o] 2] g A A/ d & W& UE+=
QCL-TypeA TRSOI A 54 =&, d#o] 44-S o] &3&llA 3ld NZP CSI-RSE
F4l8kaL, QCL-TypeD SSB =4loll AR-g-¥ =4l H-& 3 & NZP CSI-RS 41
Ag& = T

1.8. 9| A3 o) 9/FF =2 EF (Unlicensed band/Shared spectrum) A| 2= €l

514 2 B RAL S Thd A el Bl A T7Hed Bl ] ) o5 A sh=
A A Al 228 2] oA E WERY SR ol

olat Aol 3lof, 3] thH (ol &}, L-band)ol| M &2t3h= A5 L-cell2
Ao ataL, L-cell?] 7] 2] o1 = (DL/UL) LCCEFar A4 o] ghc}, B3, njw 8] of o
(013}, U-band)ol| A 5 238t= AL U-cell& A 2| 3FaL, U-cell®] 71 2] o] & (DL/UL)
UCCetaL g el gttt Aef 7l ) of /7l g] o] -Frah = A o] &2 Fabap(ell, T4
Tt E oue 5=l Al el of(ell, o= A= T A7

5 14(a)ok ol et 71 A 5o Bbgut A3tE LCC H UCCE Sl A28
%18k = 49, LCCi= PCC (Primary CC)® A4 A ¥] 21 UCCE= SCC (Secondary
COE AL 53l

5 14(b)o} 2Fo], &3t 7] A5 shute] UCC = Rbg o A9k H572]LCC
RUCCE Tl AT E FAe 4 slvh =, dat 7| %52 LCC gleo]
UCC(»)TH& T8l A28 A1 = stt.olsh, 2 7212 gt A A o S ol A
71wk ] t ol Mo AT 4l F22 (H e Aol glow) =g

= o

B i A] Alvke] @0l 71 Z8te] 3 o= 3l

o

N
o
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[271]

[272]

[273]

[274]

[275]

26

H W 3] T o o] A o] & 22 95 LTE/] 2|9l & BFY 3 == NR 2|4

TEZ7FAREE 5 vk v s & g e Q) ] A S
NT HEE A8l AF5= OFDM Al E&59 742 7 A= 9f&f 4=
1Tt 17141, OFDM 41452 SC-FDM(A) 4 & & ti A€ &= it

HW e & ket d = AE A2 Al 72 =& A1
A B 9] #noll A AHEE = OFDM A EE 9] -4 & whidoll Al el & 5= ol
ola} Aol 2lof, MHZ e )L &% E= TU(Time Uni= th A2 5= ot

TAA SR BHE 9 X Het= T4 Tl A AFe] A5 dde
MBEZH A #n-1 5 A EZH Y #noll A 7| A= 27 EH 218 DCI W 54
I = (4], Subframe configuration for LAA EE )& &3l A/ B2 2| #n WY
xJ o E] OFDM A]E/] ?FLAJ Kol 7].7(4 (U:L— )\]Hﬂ)ﬁ]— e 01E},

92 74 F41 Al =8l A Subframe configuration for LAA =71 & ]
A B X /= v A H 3 8 9 (current and/or next subframe) W 3} =1
e Qg R/EE 29 AE o] AEE Al AHEE = OFDM Al 59 4=
e = S ol A g

i
o,
o
ol
:C‘>L_r‘

[3%9]
Value of Configuration of occupied OFDM
'Subframe configuration for LAA' symbols
field in current subframe (current subframe, next subframe)
0000 (-,14)
0001 (-,12)
0010 -11
0011 (-,10)
0100 (-,9)
0101 (-,6)
0110 (-,3)
0111 (14,9
1000 (12,-)
1001 (11,9
1010 (109)
1011 (9,-)
1100 (6,-)
1101 (3,-)
1110 reserved
1111 reserved
NOTE:
- (-, Y) means UE may assume the first Y symbols are occupied in next
subframe and other symbols in the next subframe are not occupied.
- (X,-) means UE may assume the first X symbols are occupied in current
subframe and other symbols in the current subframe are not occupied.
- (X,*) means UE may assume the first X symbols are occupied in current
subframe, and at least the first OFDM symbol of the next subframe is not
occupied.
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[276]  B[WE] & T AIFH A NE AES A, VAT Al 1E " S EE
FEFLA AE 3ol I AR S el A dE = 7 3

=3
2771  TAA R ¥ g oS A Yek= LTE Al =919 4§, @& &5 DCI
U] 'UL duration and offset’ 2 =5 &3l A H ZH < #nol| t gl 'UL duration' 2 'UL
offset AH.E 53 5 3t}
[278] X 105 541 21 A| A~ "o A UL duration and offset & =7} UL offset 2 UL
duration -4 & WEY = WH & o A] g
[279] [3%210]

o

Value of UL offset, / UL duration, ¢
'UL duration and offset’ field (in subframes) (in subframes)

00000 Not configured Not configured

00001

00010

00011

00100

00101

00110

00111

01000

01001

01010

01011

01100

01101

01110

01111

10000

10001

10010

10011

10100

10101

10110

10111

11000

11001

11010

11011

11100

11101

DO O|O BB BRWWWWIWIWIN (NN NN [ | -
|l iWw|N|~o0|ERlQIN OB IWN|®D (O WD ]WN |-

11110

11111 reserved reserved

[280] 1.8.2. Ad < A3} (Channel access procedure) O HF
[281] olste] ol &2, Lo Aol glow F=x+ & WA Y kst
AA] o Eof gk Ao A AL8H 8] & (terminologies) ©l 482 4= At}

[282] - 219 (channel) o] &, &F¥ 2~ E ] (shared spectrum) Woll A 2 3 &
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[283]

[284]

[285]

[286]
[287]

[288]
[289]

[290]

[291]

[292]

Ax7F 3= RBs ©f &8 HEo® 749 Felo] = Afelol o
part of a carrier) & 27| g 4 U

- Al'd A & A A} (channel access procedure) £F, 2 %
7+-8&7d (availability) & 38 7}8l= 417 o] 7] ¥kghk 4 T Ak Al e 72
G = T y=9us & 73t (duration) 2t= 414 &3 (sensing slot) & 5= QU T},

7| A= == UE 7F AV &3 7730 ¢t A g = Al eban, Ad &3 771 9
Aol i 4usE St A H HEE Aol oy AE FH A X pen B AL
A= A5, A £ 7RT 2 iR aLdE o v 23 A o

A SR TAT, 2 AR e 5

s 9% Adel

- Al'd A7 (channel occupancy) &, &- 4 o] }\1 ] -23t= Ay A< ) 53
o] % 7] X /UE ol 2] 3 A Yo A o] AeS oju|at 4 g)
- A9 AH A13F (channel occupancy time) ©] &, 7] #] %/UE 7} B Aol A

&35t += e HE AaE 43 5k o] & 7] ]%/UE 249 65 FFeke
Aol of 7] A =/UE(s) 7F A doll A o] FAl& 3 g T A& e = 3l
A A AlE 2 skl flstel, $41 A (transmission gap) ©] 25 us ©] 8o
A -ZF (gap duration) > A {7 AP FHEE E = vk Ad AR
AlZHE 71 A= B o g8k UE(s) H9] A5& flste] 372 5 3

1.8.3. 3tk T Al %<& A=} (Downlink channel access procedure

7| A =& B H ] el Mo etakd A AT AFS Al A7) vH ] o o

3l shr|ef & stk A Al d 3 < 4 XH(Channel Access Procedure; CAP)E

—_—

H,

1.8.3.1. B} 1 sFaksd = 2yl A2 A 2} (Type 1 DL channel access procedures

- Ao M= st A e (E) Aol FrF= A E = Al &350 98t
Z}FA] ¥ = (spanned) A| {F -3F (time duration) ©] gk, 7] A o 0 2 HH
T E = A S Azl thele] A st} B A4S v ASE 48

A
T 3

- PDSCH/PDCCH/EPDCCH & ¥ 3%}s}l+=, 7| A =rol) o] 8fo] A 2H+H
7 4-(%)(Transmission(s) initiated by a base station including
PDSCH/PDCCH/EPDCCH), H=+=,

- AF8-2} W d] o] E (user plane data) & %E= -4 7l 22 E PDSCH (unicast
PDSCH), 3= A}ﬁx} HY o] E & ;%L U7 2~ E PDSCH 2 AF&-#F HHA
HolH & ~AEH sl FUAMNEE PDCCH & 236h=, 71 %] ol &35}

Al 2+ ﬁ%\*(g)(Transmlssmn(s) initiated by a base station including unicast PDSCH
with user plane data, or unicast PDSCH with user plane data and unicast PDCCH

scheduling user plane data), J=+=,

YA g B 2ERF 2= = 1] -4 7] 2~ E(non-unicast) 4 H.<}
HE|ZH A YaAHE HAEES 2HE 7| A 7o) ofsto] Al 2tE A 5(5).
A7IM, AL TS Ims Bt} A7V B ASS g AA Y B AE F
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[293]

[294]

[295]

[296]

[297]

[298]

[299]

[300]

[301]

[302]

[303]

[304]

29

Abol Z0] 1/20 & Z3&kA & 4= At
515 & 2 7hA ] vkt Ao Eo] A8 Thae BE Y dES A
DL CAPE A 3}7] 93k roltt,

B NA 9] thekgt A Al dEo] A8 7hsd vHsE] ol AsS Ag e 1

stk A A A4 AAE v 2ol Aelst 4

st A AFe) g AF w= S
T} (CAP)E 7| A1 E 5= 1T (2010).

7|2 S& 2w 1o ubgl A A AE-(CW) ol A Mo JILE NS 9ol &
A sk 4= QlT), ol wl, N #h2 %7] 4N, 22 At} (2020). N 45 = 0 WA

CW , Alo] €] %} z dole] gho = de ey,

ol o] A, 2~ %] 4] whe} W @ 32 FH-2-E Fh(N)©] 0] 2 (2030; Y), 71 A =& CAP
A S T8 (2032). o], 7| A& Tx H2AE A& 733 o vt (2034).
whH ol M 9 5T JFR-E] gho] 0 o] o} ek (2030; N), 7] A = 22 5] 20 whe}

W Q3 FHL-E 4h-S 19HE & 21t) (2040).

o >
2
i

!
2
i

|
=
N
>
S
N
N
2

8

>,

>4

olof, 7| A =& A o] f-F FENQIA] o] F& F15a1 (2050), A o] K-

‘gEiold (2050, Y) M Q32 FHR-E Fho] 0 914 ZIgt (2030).

Hho =, 2050 & 2Fell A A E o] /& A7t ol =, Mg o] vl A] AdHold
(2050; N), 7] #] =2 =5 50 whe} Al &3 A& &1, usec) Bt} 71 A<

| Z¥(defer duration T 4; 25usec ©]) &St & 2| o] /-7 eI x| o H &

grelgtt} (2060). A1 71 gkell A d o] /% AEi o] (2070; Y) 71 A =& THA|
CAP #A & A7/1 & 4= 3
A &2, We L JHE %} N, 7F 10031, ¥ & 52 7} 2-¥] gho] 5742 ZHAad &
Al d o] v ] el R e 7] A5 X 7|3k
FEIQIA] o] & bgtr). ol wf, x| 7] 1F Ft A o] {-F FElH VA 5
W QS FH2H AN s AASHE 3lo] ofve) e =
WO FHEE 4S8 1 A AAIT T 478) 1A CAP A & T3S = 3
dhdof], 21 71 3F 5t A d o] 8] A] AFEf o] | (2070; N), 7] 4] =2 2060 @A &
A sto] A 2 A< 7]ZF Eot A do] f-F A Q1A of B & ohA] gkl gty
O

U:i
1-0
[
N
Y
Mo
o
)
wn

@17] 7| A= o] XdﬁolQ Agete s Fol¥a Aol A &% 3T, &<t
G Aol ofo]l E& A== A5, R A7 A o] Aol vl = (immediately
before) A| A 7F T & B Al &3 -1t &<t A7) Al d o] olo]
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[305]

[306]

[307]

[308]
[309]

[310]

[311]

[312]
[313]

[314]

[315]
[316]

A FRET (o) A £F TR B Aol ofol Bt A H o) F 251 12

Z18) gk} (proceed to step 1).

A7 A FRT 2 m, A58 A HF T R Tl oo X 1
AL ZE A &5 (T )2 9us ©1 AL, T A= T,

T (=16us)= 74 Ett. 7]

A AYA 1% 4 &
F 112 A S5 A o9 S 2ol w}a‘rCAPoﬂ gy =m,, A CW,

Aol cw, Hdl Ad A ‘?r Al ZH(Maximum Channel Occupancy Time, MCOT) %

&8 CW =17 (allowed CW sizes)7} @ e}A] = 21-& o A] gt

[311]
Channel
Pricﬁ%i/eélsass m, Wy | Woso | Doy allowed CH ) sizes
(7))

1 1 3 7 2ms a7

2 1 7 15 3ms (7.15)

3 3 15 63 8 or 10ms {15,31,63)

4 7 15 1023 | 8or10ms | {1531,63,127,255511,1023}

1.8.3.2. B}l 2A DL Al Y 5 & ©3f

1A =& Aoy A T T gona =25 us & F S A Hol ofol EE AR
H} = (immediately after) -2 A %1%} 2= A7NA, T gona = SFHS

T-ZFutE v Eol] o]ol x| = F1F T (=16us)E TAH T T =T 9

of Al &3%& 46}5}5} AN T gona HE F A E30] ofo] 5=
5,71 Ad donal & SFoFol &2 313 H 1Y (be considered to be

1.8.4. t}= A Y A AL(E) S 9138 A9 d <= A =} (channel access procedure for
transmission(s) on multiple channels)

7| A =& 7)ol BFY A = EFY B A A} 5 EH U E FEl Aol A E =
o= A 5ol J&3 4= 39

1.84.1. Bl A tl=-A1Yd d <4 A2} (Type A multi-carrier access procedures

B Ao Al Aol upef 7R =2 7 Al c,eC A A4S
G gt o] 7] A, Ci= A7) 7] A 50 A %5t a A} 3F= (intend to transmit) A 4 2]
MEO©|AL, i=01,...4-1°]3L, q= 37| 71 A 50| AFstarzl shi= A9 &
Azoltt.

CAPIAM A E = 7B N2 2 A g ¢, HE2 AAF 31, o] 45 22 d
FhEE = N, 2 A

1.84.1.1. BFQL Al (Type AD EL=E- A Y % & A3}

CAPOl A AHE = 7FE NS Z Ald ¢ B2 A2y 3, 24 Ad 8 7 H =
N, et A}
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[317]

[318]
[319]

[320]

[321]
[322]

[323]

[324]
[325]

[326]

[327]

[328]

31
7| A 5ol of ke shute] A c, cC 3 AE2 T A (cease) 3 735, THF 2]

NS FRote v 7l FAZEL R Ee BFE 5 A (ol A 9
A o] 9] 3l]) (if the absence of any other technology sharing the channel can be

guaranteed on a long term basis (e.g., by level of regulation)), 7t A9 ¢ (¢]™, ¢ &= c

ioH ol ¢ #c, )= A, 41,9 TS v o] F = N, E Al 2713

(reinitialising) ¥ o] % ofo] & Al &30l HAFYH V] V[ A =& N HAEAE
A 7N (resume) & 5+ 3
1.8.4.1.2. E}}] A2 (Type A2) th-A1d A& A A}
7} g c,eC H 7HEE N2 oA Aedh 1.8.1. Aol ufg} AA = 4= 9l

oluf Zt e H IhEH = N, 2 BAGEE VA, ¢ = M E CW, whE 2
A A = vk A A o & A, v =N, B2 AFE F U

7| Ao w, 7F AAE o = st Aol thdk A E-& FH(cease)dHE F T,
A7 NA =& BE Q9SS Y v, & A 7] 3 (reinitialise) 3H T}

1.8.4.2 B} B t}=-21¥ X2 A&} (Type B multi—channel access procedure

Ad = 7| X2 o8 tf&} o] MElE 2= gl
=ceC
A7 A E T A e 0 B AT AFol A AV CRFE
5 3HAl 9 2] A 0 = (uniformly randomly) ¢, & A & 3} A ),
- A7) 71/ w2 v 1 Zebeh 1A ol ¢, B A EEkA] ek

o] 71 A, Ci= 71 71 A 5ol M -38kaLAl 3= (intend to transmit) 2| 2 ]
, i=01,...g—1°] 3L, == A7 71 A o] ALslaa) &= A 9

A ¢, ol e AEL s, 7] 71 A =2 2.3.52.1. 4 3= 2.3.5.22. Ao
WA =4 AL} (medication) @} SHA| 2.2.1. Aol A E A}l whe) 219 c,

el A M4 R,

2 AE e & Al 371 71 A =S Al ¢, ol A o] Aol nEE oA
(immediately before) 2] o] 5= 47d %1 (sensing interval) 7, =25us SF A E o &
A A Bk}, :LF’/]jl Ay 7] 7 A= Aol Al -1 T.. ol Ay ¢ 7}

olo] & & Al gk vl =2 22 (immediately after) A ' ¢, Aol A AH& 53
ATt ‘Zl*°1 ]:FL T, W AE ¢, 4 ofolE A o] =8 ¥] = & AIZF %

—

Z,:
ok A7) Aol ololBER AMAEE A, AV Ald o= 1, & fgololERE
aHE 59
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[329] A7 7IAS2 AL =, O, o e )N A7 E 129 T oeop =
Z k= 1S 93l (for a period exceeding T ) &S 3 3HA] F
1714, T mcmpb A e, 2 A8l AR ¥ = A e A S et e E A& S
AAH T
H %

[330] - A o] Az}l A, gNB ol oate] AElH A AlEC o Al Fab4= v g
Aoy A Fak A E 5 shvho] MHE A Eo|th

[331] 1.842.1. E}RI BI (Type B th=-A1d %4 A At

[332] dd cw, a2 Ad Al E C & A8l A

333] AY e M Qg A4S A CW = 4437 Hall, 44 1.83.1 Aol <3
xJ;i]./] /\Eﬂ 2= q__éj/]_ 7Lo] "ZJE]Q-

(3341 -BEAE o e FEABZAY kU PDSCH A E(&)°l o8-8k

HARQ-ACK #E9] Ho]% z=80%7} NACKC. & AAH = 34, W&
SAE 2UZ2 pell23415 ABCW,E TS 58 889 O (next
higher allowed value)= 5-7}8+c}, o - 28] 12 o] & 3tt),

[335] 1.8.4.2.2. E}9] B2 (Type B2) th5-Al Y & A}

[336]  23.3. 4o AMAIH AR5 o]l Gt CW A2 A AL . c 0 F A

EdHow FAHL A o S A3 CW, 5 ZA37] Y, A o 9 4AF
Tl 2R Aog Hx= o PDSCH 7F2.3.3.2. Ao 7|&H Ao A A}&=
Eae)

F A AE o= AT N2 2] A8, AE ¢, ec o CW, 4Lol
AFEET o7, o, E A ECH REALYE T 7HE & CW & 2
A d ot}

[337] 1.8.5. ek A AlYd %<4 A A} (Uplink channel access procedures

[338] UE R 47| UEE H13 UL AES 275 = A4 (conflgunng) Bf=
1A 52 (LAA S A AF(E)e ek A2 &S fldl strl e daks
g}, olsk Aol lof, 7Aoo vk L 7| X of sl "] tfHl P
A st o] o] v S el el S Alo] A= A5 7HE ko], E 7)Ao

| & o] A8 7}5st ek A CAP &2l o sl A 3] A g gty

E}“J, %}7] e A CAP &2 7] w2 [ Aol w3l B H 3 off & vho]
A = A5 E F 0}74] ﬂ%% T 3

[339]  UE= UL AHE)

= —),\_‘ AN .

[340]  E 122 AE FE A &9 S 2ol et CAPOl A8 5= m, A& CW,
Aol cw, Hdl Ald AR Al ZHMaximum Channel Occupancy Time, MCOT) &2
5]-8-¥l CW =17 (allowed CW sizes)7} @elA]:= 21& o Al gttt

[341]
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[342]
[343]

[344
345
[346
[347

—t e e

[348]

[349]

[350]

[351]

[352]

[353]

33
3E12]
Channel
Access .
Priority my, | Wiy | Winaxp T utmeot p allowed CW, sizes
Class (p)
1 2 3 7 2 ms {37}
2 2 7 15 4 ms {7,15¢
3 3 15 1023 oms or 10 ms {15,31,63,127,255,511,1023;
4 7 15 1023 6ms or 10 ms {15,31,63,127,255,511,1023}
NOTE!L: Forp = 3,4, Tyim cot p = 10ms 1f the higher layer parameter absenceOfAnyOther Technology-
ri4 or absenceCQfdny OtherTechnology-r16 is provided , otherwise, Ty cor,p = 6MS.
NOTE 2: When Ty o0 = 6ms it may be increased to Bms by inserting one or more gaps. The
mipimum duration of a gap shall be 100us. The maximum duration before including any such gap shall
be oms.

1.8.5.1. EF] 1 UL A|Y %4 A A} (Type 1 UL channel access rocedure

B A o 11~/\1—6]:Tﬂix45:( )xﬂoﬂ FEE AANEE A S3of] 9 5]
ZFA] ¥ = (spanned) A| Xt -3F (time duration) ©] ¥ gt UE ?._TH TP =
A 7% 2] disto] AT B AL o] Wgsel 489 4 vk

A H o 2 RE ~AEY B/EE A A PUSCH/SRS A 5(5)
NNAF 2R 2AEY 2/%EE A4 ¥ PUCCH A5(E)

- RAP (random access procedure) ¢} & ¥ A F(E)

516 2 ¥ A9 v R A Aol Eo] A The s v E] o AEs 99
UL CAPE AW 3l 913 ot

A o] ke AAldlEol A8 7hs wwls] oo A4 915 UES] Bt
1 UL CAP<= v #ol Ael et = 3l

e Ao A A% wm (e 2 Fo], U el Rs] B o4
s2rst7] flsl Ad A< A (CAP)E A2 = 3T (2110).

UET =8 1o mhel 44 A 5=9-(CW) ol A e 3 7L N& Olg;cz
Aest =gl ol wl, N a4k 7] 4 N, 22 AAHH T} (2120). N iy 2= 0 WA
CW , ARl ] %k T oo ghow e

oo} A, 2= ¥l 4o whet W @ 3T FHE-E gh(N)©] 0¢]2HH (2130; Y), UES= CAP
g = E?ﬁ&u} (2132). ©]°], UE= Tx I AE A& 738 5= 9T} (2134).
ghtof, Wl Q 32 FH3-E] gho] 0 o] ofH e} (2130; N), UE= 22§ 20]] upe} ¥ @ 52
7HEE #hS 195 S0t (2140).

olo], UEx= A o] #+F A elA Oi%ﬂra 2%3} (2150), A o]
FE ol (2150, Y) M Q3 FH-E| gho] 0 14| 2l gkt (2130).

HhT =, 2150 ‘5 2ol A A o] /-5 2 El }O}Huﬂ =, A o] HA] AEjeolH
(2150; N), UE= 228 5¢] whe} &3 A[RK(el & 501, Qusec) B ot {1 A<l
g Aol 5 FHA o) 23

7] Z¥(defer duration T 4; 25usec ©]7) &< &l 9 =
gelght} (2160). 11 713koll A d o] FF AEol ™ (2170; Y) UEL= HHA| CAP
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2160 &2

L=
=

B gt 5HE (s,
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T

[e)

LN

E] gko] 574A]

7}

LN

UE7} A %(
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o] v} A] AFej o] (2170; N), UE
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[354]
[355]

wK

A Adol ofol 5=

ol

s R R ]

TRET
A}
2}
o
1

T .

T 2] Al

T .

T

2 (immediately after)

ol oJo ]

9us O]:ﬂ-, T £
1.

[e]

A
hannel access procedure

o
i}

DR
AL (cC

% 3 1, =9us H}E T}

[e]
(immediately followed) 173+ T, = 16us 2 T T T 3=

T

Eay
=

1

%;—FLZ—]—(TSI)
o3l M Ad& A

Eay
=

=80
=3

m, A% &F TAHE vhE

vl oz 4

il EF< 2A A

=z

[e)
AM| E (set of channels) C 7ol 4] #

£

7;]1011 W = 25745

3|
1]
=

&
LA

}

o

H

16us)Z T AT}, o 7] A, ZF
A HMEC

- 2

-237] A% vl o] Aol (immediately before) A1 91 3FT 49
Z

for UL multi-channel transmission(s

vk UE 7} EFQI2A UL )
7keF UE7F:

1.8.5.2. E} 91 2A UL A
1.8.6. UL

UL
=

(

[358]
[359]
[360]
[361]
[362]
[363]
[364]
[365]

i
X
el

A

e
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[366]

[367]

[368]

[369]

[370]

[371]

[372]

[373]
[374]

[375]

[376]

[377]
[378]

[379]

o] 27l E T ¥ a1, Y/ =
&

ato] g A E C Aol

S

1 AAE A& Aol A
(intends to perform)©] 37,

L
Col Ad Futgol g A =

ISP

F55 A E F sl

-471 UE= Bi]l 2 Al E A& AakE ol st Al o e ool A&
1

AT}

(@)

A

A - e & (1714, i#/) UE A52] nk= 2 3ol (immediately
7

o2,
i
ol

before) g ¢ Aol Bt 2 Al HE& AAoF 8 d A4S, 29l

- ®FeF V] UEZHERY 1 A R4 AAE ol §3te] AW ¢ o Haka Qi
74§~ (the UE has accessed channel c;using Type 1 channel access procedure),

Ao AE Y ol shte] (any) AE A EFY 1 AY A& AAE
Saal 7)ol @A A ¢ 3= UED 93] Y Al E CRRE F5a dolgow
(uniformly randomly) A1 & ¥l T},

_whe} UE 7F o] 1= ahute] A o] dahA) $ab, UE & 2 A% % 571 UL
ALl o # g Al el o] 2 (carrier bandwidth) o] 7H 2} of of o &3 j

A ¢ e C oMM AEBA B 5 A

2. 9] A< A A} (Random Access Procedure, RACH)

7| A mroll HEE JAESIAY AT S48 /s T4 A o] gl 59 A5,
& VA et 1o & dAE T 9

o] & b vt SR 2 AR HT ol & 5o, o] FE Aabe
RRC_IDLEEZ B U EQ A %7] <, RRC 92 A2 A2} (RRC Connection
Re-establishment procedure), 3 = 9 W, UE- E 2] 4 = (UE-triggered) UL t| ©] E]
A4 RRC_INACTIVEE B E W] A (transition), SCell F=7}oll A A 7F A &
(time alignment) 2 ¥, OSI (other system information) 2.7 2 W 2 3| &]% (Beam
failure recovery) 50l AF-&E 7 Utk @S Q1o & AAE F3 UL 5719
UL AE A& g5 5 3

o] M4 A== Z A 7] ¥ (contention-based) Q& & Ao} A AY
3Z 2] (contention free) Y O] A& AxE S HHTE A A 7| RE o] & AAp=
4-step 2] HE A=} (4-step RACH) 9} 2-step Q9] H & A A} (2-step RACH) 2

L A=

2.1. 4-step RACH : Type-1 random access procedure

5175 2 A ] vheFs A Al el &0 A8 715 g 4-step RACH A AFe] o o &
LER =R o] o

(A 71Hh o] A& AarF 4 GA R 573 (4-step RACH) ¥ &= 745, @&
B 4o & A %(Physical Random Access Channel, PRACH)S &3 54
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[380]
[381]

[382]

[383]

[384]

Al 2ot I | 2 iES 98k WA A (MAAL Msgh)E S48l
(1701), PDCCH 2 th-¢3}= PDSCHE E3l Z 2] Lol o 3t &
] Al 2] ((RAR(Random Access Response) message)(W| A X2, Msg2)E 415 <=
At (1703). @22 RAR Ul 9] ~7|& % B E ]85} PUSCH (Physical
Uplink Shared Channel)E 3£ 3ts}= ] A| A (W] A #]3, Msg3)& % & 3FaL (1705),
et d AN S B olol thgsh= =elstdE AR AHE AT
TAI e FE (4 A) S|4 A A (Contention Resolution Procedure) & <3 & =
Atk G VAo v e S5 dld dAE A w5 (B A AR
(contention resolution information) & 3 &8} WA X (W A X4, Msgd)E 213
T AT (1707).

wido] 4-~¥ RACH A &= oFf & 13 9F o] g.oF4d 4=t}

3 13]

Type of Signals Operations/Information obtained

% step PRACH preamble in UL * Initial beam acquisition

* Random election of RA-preamble ID

2% Step Random Access Responsc on DL-SCH * Timing alignmcnt information
* RA-preamble 1D

* Initial UL grant, Temporary C-RNTI

3% Step UL transmission on UL-SCH * RRC connection request

* UE identifier

4% Srep Contention Resolution on DL * Temporary C-RNTI on PDCCH for initial
access

# C-BNTI on PDCCH for UE
RRC_CONNECTED

WA, @S UL A 91 o] & dabo] Msgl 24 9] & el 58
PRACHE &3l A& 4 St}

MEUE F dol & 7H = 99 A& ZelE A aso] Alddn. 1

Al 2~ Z1o] 839+ 1.25 2 5 kHz2| #1E-3} JHA (subcarrier spacing)©l] T 3
a8, Ze A H 2 7o) 1393 15, 30, 60 2 120 kHz 2] HEHkE3} 2174 o) o &)
2 g-¥r}

tha=o] Zg|glE ¥ uiEo] 3l FEi= 1 0] 4} 9] RACH OFDM Al 55 2 A&
U =8k 3 99 2 (eyclic prefix) (R/5E1= 7= Al {H(guard time))©l] ] &f
Aolgt) AL 913 RACH A A (configuration)©] 47| Al o] A] A&l 4 1 o
¥ ¢tx o] UEC Al Al &%t} A7] RACH A -2 PRACHS] 43} 7+4 o] &
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[385]

[386]

[387]

7bsd Y pEE, ZHJE X9 o A5t AR E x93} 47| RACH
474 SSBE ¥ RACH (A -7 = &y

A& 5& AAE3 ssBot <

ZYRES AEE)

RACH A+l A& 18 SSBE] dAIglo]l HIEL =0l o8l 484 = don,
SSB 7|Hto & A H32 A 4221 A (reference signal received power,
RSRP)7} 7] DA%k 5535 SSBE 7|HHo 2 RACH Ze| 59 A4 =
AAEo] T d & Fof, dE-E YAGE 3= SSB(E) F sty &
Aenstar, AelEl SSBoll ¢ 3E RACH A9 S 7|¥h o & RACH Z 8] 91 8-< A%
T AdESE T

Z| Aol R EHE Qo] H& LA ES FAISHA, 7 Ao
-5 ¥ (random access response, RAR) M| A] | (Msg2)E 7] ©iitol 7]
RARS U == PDSCHE 2AE ¥ 3= PDCCHE ¢ 9] %] £ (random access, RA)
T U EL A YA 28 2K (radio network temporary identifier, RNTI)(RA-RNTI) =
CRC "}~ 7] ¥ o] A& H T} RA-RNTIE 1t~ 7 ¥l PDCCHE A& 38 v 41|
PDCCH7} Y} 2+= DCI7F 275 ¥ 3= PDSCH=E-E| RARS 7218 = 2l
W2 Apnlo] AEg el lE, 5, Msgloll the 9o & 35 AR A

k%)
j}
x
Mo
|
)
1o
re
i
o

T

o Hd
moh N,
&

c
gl
uls

d

_—

H

RAR Woll Sl=#] gQ13tnt. Apalo] %3k Msgloll thet 9l o] < AR 7t
A=A of = 7] o] A s Tl Eo) tigh o] & T PE
ID7} EA)3F=A] o] ol of 3] dtE 5= QU Th Msgloll thek 3 Hol §led,
w2 79 2 (power ramping)= T3 8 A RACH Z2] &= 24 9] S+
ol ol A Al AET 4= ok Bk 7 Htol AR a4 F Ay g
7hEH & 7IHbo 2 Tl E o] 2 Fo of ¢ PRACH A% A8 & A4t

o] e SH AR o] Ag ZeliE Al A, V[ A Fo] dojFE& S

Al &g bkl ol Al @k C-RNTL A3 A A% AlKF 224 A B (Uplink
transmit time alignment information), &% 7 A5 Ae 24 AR L g3 H A
FAAY g AR E 83 4 it} @ido] PDSCH 7ol A A4l el o $F ¢ 9
HE&E SHARE FAI8PH, @2 UL 573 E 913 Blo] W of =l 2 (timing
advance) 4 K., 7] UL 1 E, Y A|(temporary) 2 RNTI(cell RNTI, C-RNTD)E
ok = Tt A7) Bol™ o Bl A AR =AY A AT AE EolY &

Aol stz ) AF&E o) whidol 9] 3 PUSCH/PUCCH A 0] Ul E S =1 whol A
Bzl elol ™ 1h t] Z  H(align)¥ 55 sH7] A8, U ES = (4, BS)&
PUSCH/PUCCH/SRS 741 2 A B S g Q) 7k Azt 2}o] & £ A4 51a1 o] &
ZIHEo 2 ElolW o EMl A AR E Bl S olrh w2 ¢lo] H& 3 AR E
7IHko 2 ARl A F i Al Aol A UL A2 o] 44 kel Msg32 A

m

A% % 4 9Tk Msg3& RRC 912 23 8 ok 4842 238 5 9l

.
Msg3ol thah 5ho @A, Y E9) 2 Msgd & A5 4 2o, o] = DL
ol Aol A A AR AT ATk Msgd S FAGOEM, e
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[388]

[389]

[390]

[391]

38

RRC 1A% Ao AP 4= 9t}

okx] o133k 1} 9} o] RAR W] UL “1W E= 7] %] Z+o] 4] PUSCH A 42
27| & st RAR W] UL ZHEo] 9%t 27| UL A48 Y2+ PUSCHE

Msg3 PUSCH® A 317 & 3Ft}. RAR UL 29 E 9] 78l =3= MSBol| A] A] 2}3}o]
LSBol A Eu, i 14004 Fo 7},

F14]
RAR UL grant field Numpgr of
bits
Frequency hopping flag 1
Msg3 PUSCH frequency resource 12
allocation -
Msg3 PUSCH time resource allocation 4
Modulation and coding scheme (MCS) 4
Transmit power control (TPC) for g
Msg3 PUSCH
CSI request 1

TPC ™ %> Msg3 PUSCHE] A% 18-S A48 o] AL HH, ol & 9], &
1591 whe} 3 A o
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[392]
[393]

[394]

[395]

[396]

[397]

[398]

[399]

39
[3£15]
TPC command value [dB]
0 -6
1 -4
2 -2
3 0
4 2
5} 4
6 6
7 8

2.2, 2-step RACH : Type-2 random access procedure

518+ 2 /A o] TR Aol 50l A8 7Hs 3 2-step RACH A ake] o ol &
Uhepul o]t

(B4 718k 9l o] 34 AAP7h 2 BA & 58 F] <= 2-step RACH A AH= wh&
Al19 ¥ L HEH E (low signaling overhead) €} %2 %] <1 (low latency) &
#1571 915kel RACH B3+E ¥4:3} 417171 913he] A ghaI glet.

4-sicp RACH ol A o] A A1 & %2 8H= B2} ] 4] 4] 3 & A8z
&2F2 2-step RACH Az}l A = @& o] PRACH % PUSCH & * 35l 8hv9
HALA] (AL A A) o) T gt F4l& 3 8Fi= st o] T2 S B 43 ¥ AT, 4-step
RACH 1 3Ho] 4 o] 71405 0] WAl A28 %A1 3H B4 2 i Al 4% S4 5
28 2-step RACH A 2ol A 3= 7] X 5ol RAR 2 2% |2 AR 2 L3 5h=
shihel WAl (WA 4B of) ThE 54 e kel St w fad 4
A

Z,2-2=¥] RACH #ato| Al ¥k 4- 2~ 5] RACH A 2tol A o] WAl #]1 7}
HAI A3 & stute] WA A] (e & &0, WAl A] A (message A, msgA)) = 2 3}sto],
ﬂ%ﬂ%ﬁﬂﬂﬂ%ll%giiﬁﬂ$%ﬂwBM>

3, 2-225] RACH A atol| A 7] A= 4-225] RACH 4 zbol| 4 o] wAA] 2 of
A A] 4 & o] WAl A] (o & Eof, WA A] B (message B, msgB)) & A 75ko],
ﬂ%ﬁ%ﬂﬂﬂﬂ%%%iédé$%4(mm

ol &l g WA X 5 2] Aol 7] Z 8ol 2-22%] RACH A ahs= v A<l
(low-latency) RACH A 2}& Al &3 5= 3

Hop A4 o =2, 2-2 5] RACH A atol| A WAL A A = W A[A]1 o] %394

—

r2
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[400]
[401]

[402]

[403]

[404]
[405]

[406]

[407
[408
[409
[410
[411

—t e e d

40

PRACH 22 2] 1 £ (preamble) #} W A[ #|3 o] 33+ Hlo| B & 283 -+ U
2-2~%) RACH A x}Fol| A4 WA Z] B &= WA #]29]] *3}% RAR (random access
response) 2} WA X4 Egh¥ 74 A s[4 A B (contention resolution information)
5 2% g Ao

2.3. Contention-free RACH

5192 F /A 9] t)eFst A Al ol o] A8 715 3 contention-free RACH
Aatel A o & R o]t

74 A3z g] o] A4 A X} (contention-free RACH)= ©Wido] t} & Al & 4=
A= o 52 A= Q] sk g ol M ARG B A, VA 5 o] e ol of B
8¥ = Aol F8E F vk AA-2e] QY HE dApe v EA <l A
A 718k Qo] A & A Abef FrAFett. thRE, thdo] SLamof 9l o] &
TR EE F AT TR EE Yol 2 Aest= A A 7 Lo HE Ao}
g, AA-ZE] Ao HE Aol A gof = dido] ALg3 L B (o]sF A
Ao H& Y Eyol 7| A wo &l ko Al SFE T (1901). A& Lo A&

C WAL A (o, =2 W 7)ol 3+ A PDCCH

LY (ordenE S @Eol Al AlgE o vk Ao & AX7F A E W e

AL Aol HE L NES 7| X Tl Al A 53] (1903). ©@Hito] 7| A w0 2 HH
Do A& FHE FAH 7] 9ol A& b= 28 (complete) T (1905).

737 2] Qo] A& Ao A, RARUL “LHE 1} CSI 8% F == o]
H]5=7] 4 CSI K. & PUSCH & %ol 323A1Z A 1A o] -5 2 A g,
Msg3 PUSCH # 3t Fuka} 7FA -2 RRC el B of] o] 3] A Fw ol
k2 FA S A u| 2 A g Ao FA e Adeks A ukE ) Aol 4] PRACH 2
Msg3 PUSCHS A %317 2 A o]t} Msg3 PUSCH A% 18 UL BWP=
SIB1(SystemInformationBlock1)®ll 2] 8] #] A] & T},

3.2 MA 9 ekt M E

ol gtoll A=, A7 &} & 712 A Aol 7IRketo] - A Al o] thekst
off thall B} A3 Argghr). ool A A = 2 7hA o] v ket

A
AA S A= e A Al 1A WA A2 de] WeEol 48 4

Qleh. o & Eol, o] stol A A= ¥ A o] thepgh A | Eol A Gl 9 A

e B, 75, 801 B A 12 WA Al 2 2e] g Eol /ukste] £ H 2
CEERDIES

o1, 2 7| A o] ChFEk AL A ol Eoll ThEk Mol A AL 3= 7] Bofol oz
oest g g

- CDM : code division multiplexing (code domain sharing)

- FDM : frequency division multiplexing (frequency domain sharing)
- OFDM : orthogonal frequency division multiplexing

- PRACH : physical random access channel

- PUSCH : physical uplink shared channel
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[412
[413
[414
[415
[416

|
|
|
|
|
[417]

[418]

[419]

[420]

[421]

[422]
[423]
[424]

[425]

[426]

[427]

41

- RA : random access

- RACH : random access channel

- RAR : random access response

- RO : RACH occasion or PRACH occasion

- TDM : time division multiplexing (time domain sharing)

Alehe] gl whek vl S B B2 71715 US 2 FA 292 278
¥ A LTE A| 2~ € 5o} 83R48 T4 ool Z29 2pA o 5G A] 2 €l o]
L7 AL . o] 2l g AT 5G Al =82 ¥ &4 NR (new RAT) o] 2}

3 g gt

NR A| =€l o] A = 4- 2 5] RACH (4-step RACH) A A} (procedure) ol T 5}
2-22%¥1 RACH (2-step RACH) A x}7F X1 12 4= 3)

2-2=¥1 RACH A zlol| A # A A] A 1= WA]A]1 9] Jﬁhﬂ PRACH ~ | E
(preamble) I} W] A] |3 o] £ 31¥ dlo| g (PUSCH) & X33 4= it} 2-~F)
RACH Aol A WA X] B = W] A #]20]] 3£3F¥ RAR (random access response) 2}
| A 240 3Z3kH A A & A A 5. (contention resolution information) & X 3$He 4=
3

2-2=%1 RACH A A}ol| A 3=, ¥ Al A A (PRACH Z 2] 1E+PUSCH) & 14 &Holl
1014, RACH & %21/4741 Al 3 2/H3= PUSCH $-41/541 Al Ho] A4 4
Hark 9o, ofd ubel PRACH X &) 91 £3} PUSCH of &7
(multiplexing, t}&3}) o] & &3} Al At

B IRl e] v EE A A o B2, 2-2F] RACH 4 aHE #|913H7] Y% RACH 7] 3]
(occasion) (*:5= PRACH 7] 3]) (RO) to PUSCH (%= PUSCH 7| 3]) w3 v 3}
HH = 4= gl

520 & F A e A Ao sl whE ddat 7| A o] F3F S
3] VER EU#O]E}

5212 & A thFet A Al ol whE we] 52 i (beks] YEkdl
o]k,

w202 B A e A o) Sl uhE V] A el B g b
Uehl ERlo] ),

520 A & 228 F26HH, oAl A A Ao o uhE 52} 2001, 2101 ol A,
S WA A B G5/ T T UTh o E 5o, ' E2 PRACH 2 &8
RO ©]l v|3 2/%3= PUSCH & PUSCH 7| 3] ] v 2/E3= DM-RS & v||3 g}ol)
7)1 z5te] WAIAA B E5/44% 5 Aok

o A& A A el o] w2 522003, 2103, 220190 A, @ ELE WA XA & HA T 5
e, 1A= 2 s HAAA & A g gl

A A A A efol] w2 F2F 2005, 2203 ol A, 71 A =2 H A A A
= A g Atk ol & 5o, 71 A 52 WA A A 1‘4:7"%»}04 H A A A
ulell 3 PRACH X 2] 15 9/% = PUSCH 2/5%+= DM-RS & & 53 &

F

p=1
R
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[428]

[429]

[430]

[431]

[432]

[433]

[434]

[435]

[436]

42

& 21 2007, 2105, 2205 ol A, 71 X =& WA X] A o] Tff §F

SHOE MAXB B/ vIAIA]2 & FAlstar, B s WA AB R/E=
HAAR2E Al 5= Sl

Zt e A1 A ool uhE F2tell M o Buh A ARl E 2 V], &0l 2
Fa = 2 A whFR AAl el Sl Z1ukste] =3 E A A E 5 Sl

olsloll M= 2 7H Al o] TR AA el Eell thal A8 g et o] sfoll A
AT = 2 R Fe A Al B2 T A B A o= 3 A s AR
Agke o] & Ao EuE gt A ES AT 5 e, o] = FE
71 okl A Fde] A4 & 7H Abol A W &atA ol s E 4= At

3.1. RO mapping for 2-step RACH
A 9 TS A Ao Eof] wh= W RO 7} 2-22%] RACH ¢} 4-22%] RACH
kel & (°18h, RO &+ (RO sharing)) 7} 31 &% :=4] o]%-°] 7] 235} RO 7}
er/Kc-)] LH;q uH.JJ_fd E 01
o & &°1,RO ¥ /7} oqgg , 4-2~%] RACH # 25 9] 3t PRACH
2] iE3} 2- 2251 RACH A AHE 913 PRACH Z 2]l Eo] ©/H & HA/# 44
= 3t} & &01, 64 71 9] PRACH Z 2] gl E-o] nped e 45, &4 32 74 9
PRACH 2 2] 152 4-22%] RACH A5 913 PRACH Z ] 14, 52 32 719
PRACH = ] 9} &2 2-2251 RACH #2HE |3 PRACH Z 2|1 &%1 Ao
AAA 7(3 = ) ol & 59, sl A AH/X Al = systeminformationblocktypel
(SIB1) H/® = w54 (UE-specific) RRC A] 1€ & o] %3} = RACH
4 A (configuration)®l] 7] =3 4= AT},
o| & £0{,PRACH 28] &2 F =2l 2pJ 0 2 o]gjd 4= 9l o
(cyclic prefix) o] 7] Z&38te] F-8E 5= 9lt}. o] & S0}, PRACH Z & 91 5-&
T8k 7] A= 8l g PRACH Z 8] i E0] 4-2%] RACH & 9%t PRACH
) PE91 4] B/ 2-225) RACH & 918 PRACH Z ] 15914 & gls}e],
PRACH Z 2] 482 F418h o] 2281 RACH A2} A g ARlA] B/ =
4-2251 RACH A 25 7R g 2R & 2 e 5= 3l
HEH, o] 5 £, RO FR7F BB H A = A S (RO L (separate)) 4-2=%)
O 7F = o, 7| A =2 &l T
o] 2-2~%] RACH Zajx}-g 7I Al
AAE APET 4= QU

RACH 4 a}& RO} 2-2~8! RACH A& 9
RO ol 7] Z3%}o] PRACH X 8] g &8 A% o
Z1o1A] W/ = 4-2~¥1 RACH A A& 7|~ 4
o| & Eo, 2-~% RACH ¢} 4-2 %] RACH 7+oll RO &7 3-89, (3 A
718}y 4-2- 51 RACHE 93 RO Woll, 4-2:¥] RACH & 93 PRACH Z ]} & ¢
L} 2] PRACH Zg] 91 & 5ol 4] (71‘ A 714 2.2 ¥ RACH & $] 3+ PRACH
I fEol AAE ot A& , A& PRACH Z ] & FAl9] H4 (o &
E0],2-22¥] RACH 3= 4-2~ %] RACH) o] 7| A= o 2 e AdE = Q) &,
A<z 8k o Al of| A, 4-2~¥] RACH & 91 % PRACH 2] 91 & 9] 1} %] PRACH

r> a.
Ome

o T
3k
A

r
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[437]

[438]

[439]

[440]
[441]

[442]

[443]

[444]

43

)il Foll A 2-22¥]1 RACH & ¢ 3t PRACH Z ]l 8o A4 H &,
[ A =& 8HDPPRACH e Eol 7| Z8te] o] 414 PRACH 2] 9l &©|
2/\]4:] ACH & _,45}7401;(]4/\E41RACH Hﬁ} Vakel Z] 1Hﬂ61—/\01q_

of| & 50], 2- %] RACH 9} 4-2~¥] RACH 7Foll RO &7} 3] &5, WAl XA
2] PUSCH (¥3= PUSCH 7] 3]) &= RACH &3 -2 PUSCH %35+ (PUSCH slot
following the RACH slot) Woll &= 4= qlt}.

o & E01,2-2% RACH 9} 4-2=%¥) RACH {tell RO & 57} 3] 8% A ¢k o™,
(47 714 2-2:¥]1 RACH & 9% RO 7} 744 = 3l

of| & £0,2-22%1 RACH & 9 & RO F-4d ol 3JofA+= O}Eﬁg‘r & 5 A
WAL WA HEE W A T e (alternative) 5 BFLE o] Aol A8 = vk

(D A1 A - &5 &' TDM (slot level TDM)

o & E0], WA AIA & § 3 RO ZE WA A] A & 9] PUSCH (¥:+= PUSCH

18]y o] el S e, &% v e S o] /] 2T 4 9

o & E0],4-22% RACHE 13}l 74 ¥l RACH 274 Hlol& (RACH
configuration table) ©] A A}-&2 4= Sl T}

]'% E°],RACH A4 Elo] &9 ¢ o= obeff 3 16 4] & 209 &2 = Ut
S 3 16WR] 3% 202 NR =3+ T &9 FR1 2 ¢ 7o = 23 E & (unpaired
spectrum) & ¥ ¢k RACH 274 H ol &9 A o & vetd 5= vk

N
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[3E16]
PRACH Preamble Hapn modx =¥ Subframe number Starting | Number NFAS‘M ;vr;?:;&
Configuration format symbol of : ,
Index PRACH | numberof | PRACH
slots time~ duration
within a domain
x ¥y subframe PRA‘_:H
occasions
within a
PRACH
slot

0 0 18 1 9 0 - - 0
1 O 2 1 9 0 - - 0
2 9] 4 1 g 0 - - 0
3 0 2 0 ] 0 - - 0
4 0 2 1 9 0 - - 0
5 Q 2 0 4 ] - - 0
6 0 2 1 4 0 - - 0
7 9] 1 0 g 0 - - 9]
8 0 1 0 8 0 - - 0
9 0 1 0 7 8] - - 0
10 0 1 0 [S] Q - - 0
11 0 1 0 5 0 - - 0
12 0 1 Q 4 0 - - 0
13 0 1 0 3 0 - - 0
14 g 1 3] 2 0 - - 0
15 0 1 0 1,6 0 0
18 0 1 aQ 1.6 7 - - 0
17 0 1 0 4.9 0 - - 0
18 o] 1 0 38 0 - - 0
19 9] 1 0 2,7 a - - 0
20 O 1 Q 8,9 0 - - Q
21 0 1 a 488 0 - - 0
22 0 1 0 34,9 0 - - 0
23 0 1 0 789 0 - - 0
24 0 1 0 34,88 0 - - 0
25 0 1 o] 6,788 0 - - ]
26 8] 1 0 1468 0 - - 0
27 5] 1 0 1.3579 0 - - 0
28 1 16 1 7 0 - - 0
29 1 8 1 7 0 - - Q
30 1 4 1 7 0 - - 0
31 1 2 0 7 0 - - 0
32 1 2 1 7 0 - - 0
33 1 1 0 7 0 - - 0
34 2 16 1 6 0 - - 0
35 2 2 1 8 0 - - 0
36 2 4 1 [¢] 0 - - 0
37 2 2 0 [ 7 - - 0
38 2 2 1 3] 7 - - 8]
39 2 1 a 6 7 - - Q
40 3 18 1 ] 0 - - 1]
41 3 8 1 9 0 - - 0
42 3 4 1 9 0 - - 0
43 3 2 Q 9 0 - - 0
44 3 2 1 9 0 - - 0
45 3 2 a 4 0 - - Q
46 3 2 1 4 0 - - 0
47 3 1 0 9 0 - - 0
48 3 1 4] g 0 - - 0
48 3 1 a 7 g - - 0
50 3 1 0 8 0 - - 0
51 3 1 [¢] 5 o] - - 0
52 3 1 0 4 0 - - §]
53 3 1 Q 3 0 - - 0
54 3 1 0 2 0 - - 0
55 3 1 0 1.6 0 - - 0

[445]
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45
[3£17]
56 3 1 0 1.8 7 - - 0
57 3 1 0 4.9 0 - - Q
58 3 1 0 38 0 - - 0
59 3 1 0 2.7 0 - - 0
80 3 1 0 8.9 0 - - 0
51 3 1 0 489 0 - - 0
62 3 1 0 349 1] - - 4]
83 3 1 0 789 ] - - 0
84 3 1 O 34,89 1] - - 0
85 3 1 0 1,469 Q - - 0
66 3 1 4] 13,879 ] - - a
87 Al 18 1 9 0 2 5] 2
68 Al 8 1 ] 0 2 B8 2
69 A1l 4 1 ] 1] 1 8 2
70 Al 2 1 ] 0 1 6 2
71 Al 2 1 4.9 7 1 3 2
72 Al 2 1 7.8 7 1 3 2
73 Al 2 1 7.8 0 1 5] 2
74 At 2 1 8,9 0 2 5 2
75 Al 2 1 4.9 0 2 5] 2
76 Al 2 1 2,34,78%9 Q0 1 5 2
77 Al 1 Q ] 0 2 5] 2
78 Al 1 0 g 7 1 3 2
79 Al 1 0 9 0 1 8 2
80 Al 1 0 8,8 ] 2 6 2
81 Al 1 0 4.9 0 1 6 2
82 Al 1 0 7.9 7 1 3 2
83 At 1 0 34889 0 1 8 2
84 At 1 0 3489 0 2 5] 2
85 Al 1 ] 13578 0 1 6 2
36 Al 1 0 0123456788 7 1 3 2
87 A2 18 1 g 0 2 3 4
88 A2 3 1 G 1] 2 3 4
89 AZ 4 1 9 0 1 3 4
90 AZ 2 1 7.9 1] 1 3 4
91 A2 2 1 89 0 2 3 4
a2 A2 2 1 78 9 1 1 4
93 A2 2 1 4,9 ¢ 1 1 4
94 AZ 2 1 4.8 4] 2 3 4
895 A2 2 1 2,34,788 Q 1 3 4
96 A2 1 Q 2 Q0 1 3 4
a7 A2 1 1] 7 0 1 3 4
o8 A2 2 1 9 0 1 3 4
29 AZ 1 a i 8] 2 3 4
100 A2 1 0 9 9 1 1 4
101 A2 1 0 9 0 1 3 4
102 AZ 1 0 2.7 0 1 3 4
103 A2 1 1] 3.8 1] 2 3 4
104 A2 1 4] 48 ] 1 3 4
105 A2 1 0 7.9 9 1 1 4
1086 A2 1 0 3489 0 1 3 4
107 A2 1 0 3489 0 2 3 4
108 A2 1 Q 1.3,579 8] 1 3 4
109 A2 1 0 0123456789 9 1 1 4
110 A3 18 1 ] 0 2 2 8
111 A3 8 1 ] 0 2 2 8
112 A3 4 1 a a 1 2 8
113 A3 2 1 4.9 7 1 1 5]
114 A3 2 1 7.8 7 1 1 8
115 A3 2 1 7,9 0 1 2 8
116 A3 2 1 4.9 0 2 2 8
117 A3 2 1 8.8 0 2 2 5]
118 A3 2 1 2,34,789 0 1 2 8
119 A3 1 0 2 0 1 2 3]
120 A3 1 0 7 0 1 2 8

[446]
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46
[3%18]
121 A3 2 1 g g 1 2 8
122 A3 1 0 g [¢] 2 2 6
123 A3 1 1] ] 7 1 1 8
124 A3 1 0 9 0 1 2 €
125 A3 1 G 27 1] 1 2 8
126 A3 1 0 8,9 Q 2 2 ]
127 A3 1 o 4.9 a 1 2 g
128 A3 1 0 7.9 7 1 1 8
129 A3 1 8] 34,89 0 1 2 [
130 A3 1 0 3,489 9] 2 2 8
131 A3 1 0 13579 4] 1 2 8
132 A3 1 4] 0123458789 7 1 1 e
133 B1 4 1 g 2 1 4] 2
134 g1 2 1 9 2 1 6 2
135 B1 2 1 7.8 2 1 5] 2
138 B1 2 1 4.9 8 1 3 2
137 B1 2 1 4.8 2 2 5 2
138 B1 1 ] 9 2 2 8 2
139 Bi1 1 1] 9 8 1 3 2
140 B1 1 0 9 2 1 8 2
141 B1 1 Y] 8.9 2 2 6 2
142 B1 1 0 4.8 2 1 8 2
143 B1 1 1] 7.9 8 1 3 2
144 B1 1 4] 1,3579 2 1 6 2
145 B4 16 1 g g 2 1 12
146 B4 8 1 g 8] 2 1 12
147 B4 4 1 9 2 1 1 12
148 B4 2 1 g Q 1 1 12
148 B4 2 1 9 2 1 1 12
150 B4 2 1 7.9 2 1 1 12
151 B4 2 1 4.9 2 1 1 12
152 B4 2 1 4.9 0 2 1 12
153 B4 2 1 X 0 2 1 12
154 B4 2 1 234738%8 o 1 1 12
185 B4 1 Y 1 4] 1 1 12
156 B4 1 0 2 8] 1 1 12
157 B4 1 0 4 a 1 1 12
158 B4 1 o 7 o 1 1 12
159 B4 1 0 9 Q 1 1 12
160 B4 1 [¢] g 2 1 1 12
181 B4 1 1] ] a 2 1 12
162 B4 1 8] 4.9 2 1 1 12
183 B4 1 o 7.8 2 1 1 12
164 B4 1 8] 8,9 0 2 1 12
165 B4 1 Q 34889 2 1 1 12
166 B4 1 0 13578 2 1 1 1z
187 B4 1 o 0123458788 o 2 1 12
168 B4 1 8] 01234586788 2 1 i 12
168 co 16 1 g 2 2 5] 2
170 cuo 8 1 9 2 2 6 2
171 co 4 1 9 2 1 8 2
172 o] 2 1 9 2 1 ¢} 2
173 COo 2 1 8.9 2 2 6 2
174 Co 2 1 7.9 2 1 [&] 2
175 ce 2 1 7.8 8 1 3 2
176 co 2 1 4.9 8 1 3 P
177 Co 2 1 4.8 2 2 8 2
178 co 2 1 2347388 2 1 5] 2
178 <0 1 o g 2 Z 8 2
180 co 1 3] 9 B 1 3 2
181 co 1 o g 2 1 & 2
182 Co 1 8] 3.9 2 2 5] 2
183 co 1 0 4.9 2 1 5] 2
184 co 1 0 7.9 8 1 3 2
185 <o 1 0 3488 2 1 6 2

[447]
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47
[3%19]
186 co 1 g 34.889 2 2 6 2
187 co 1 a 1.35.7.9 2 1 6 2
188 co 1 0 01234586788 =] 1 3 2
189 cz2 186 1 g 2 2 2 8
190 cz2 8 1 9 2 2 2 8
191 <z 4 1 g 2 1 2 <]
192 c2 2 1 g Z 1 2 ¢
193 c2 2 1 8.9 2 2 2 8
194 c2 2 1 7.9 2 1 2 g
195 c2 2 1 7.9 8 1 1 6
196 cz 2 1 4.8 3 1 1 8
197 c2 2 1 4.9 2 2 2 g
198 c2 2 1 234789 2 1 2 8
189 c2 g 1 g 8 2 1 8
200 cz 4 1 9 8 1 1 6
201 c2 1 a 9 2 2 2 B
202 cz 1 8] 9 8 1 1 &)
203 cz 1 g g 2 1 2 6
204 <2 1 0 89 2 2 2 5]
205 £2 1 Y 4.9 2 1 2 8
208 c2 1 0 7.9 8 1 1 3]
207 c2 1 0 34889 2 1 2 G
208 c2 1 g 34,89 2 2 2 5]
209 c2 1 Y 1.357¢ 2 1 2 g
210 cz2 1 g 01234586789 8 1 1 6
211 A1/B1 2 1 9 2 1 6 2
212 A1BI1 2 1 4.8 8 1 3 2
213 A1/B1 2 1 7.9 8 1 3 2
214 A1/B1 2 1 7.8 2 1 B 2
215 AR 2 1 4.8 2 2 8 2
216 ATB1 2 1 8.9 p 2 6 2
217 ALEB1 1 Y 9 2 2 5] 2
218 A1/B1 1 0 9 8 1 3 2
218 A1/B1 1 0 g 2 1 6 2
220 A1B1 1 Q 83 2 2 8 2
221 A1/B1 1 g 4.9 2 1 6 2
222 A1/B1 1 a 7.9 8 1 3 2
223 A1/B1 1 0 3488 2 2 & 2
224 A1/B1 1 0 1.3,57% 2 1 6 2
225 A1/B1 1 g 0123456789 g 1 3 2
226 A2/B2 2 1 9 0 1 3 4
227 A2/B2 2 1 4.9 6 1 2 4
228 A2B2 2 1 7.9 8 1 2 4
229 A2/B2 2 1 4.9 g 2 3 4
230 A2/B2 2 1 89 Q 2 3 4
231 AZIBZ 1 0 G 0 2 3 4
232 A2/B2 1 8] 8 8 1 2 4
233 A2/B2 1 0 g g 1 3 4
234 A2/B2 1 g 8.9 Q 2 3 4
235 A2/B2 1 a 4.9 0 1 3 4
2368 AZ/B2 1 g 7.8 8 1 2 4
237 AZIBZ 1 0 34588 Q 1 3 4
238 A2/B2 1 0 34,89 0 2 3 4
239 AZIB2 1 a 135678 a 1 3 4
240 A2/B2 1 0 0123456789 8 1 2 4
241 AZ/B3 2 1 9 0 1 2 <]
242 A3/B3 2 1 4.9 2 1 2 [S]
243 AZEBZ 2 1 7.9 0 1 2 g
244 A3B3 2 1 7.8 2 1 2 8
245 A3B3 2 1 4.9 0 2 2 [¢]
246 ABB3 2 1 8.8 ¢ 2 2 &
247 A3/B3 1 Q 9 Q 2 2 8
248 A3/B3 1 0 9 2 1 2 3]
249 AZEB3 1 0 g Q 1 2 5
250 AZ/B3 i 0 8.9 a 2 2 )
[448] [3£20]
251 A3B3 1 9] 4.9 0 1 2 8
252 AZIB3 1 0 7.9 2 1 2 8
253 A3/B3 1 Q 3489 0 2 2 8
254 A3B3 1 o 13578 0 1 2 8
255 AYB3 1 4 0,1,234586789 2 1 2 8
288 0 18 1 7 4] - - g
257 G 8 1 7 9 - - Y
258 g 4 1 7 Q - - 0
259 0 2 0 7 0 - - 0
260 s] 2 1 7 0 - - 0
261 o 2 8] 2 0 - - Y
262 4] 2 1 2 0 - - 0
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[449]

[450]

[451]

[452]

[453]

[454]

[455]

[456]

[457]

[458]

[459]

[460]

[461]
[462]

[463]
[464]

[465]

48

o] & o], RACH A A Ho]&-& RACH £+ 3= 5 H#| (2 ) RACH
33L& % (half-slot) W] 9] tl+-2] OFDM A & (most of OFDM symbols) ©] RO
2 AgE T 7HA sholl AAE 7 9
w}a‘rﬁ o] 7%, d & &, RO ¢} PUSCH (*:3= PUSCH 7] 3]) 3= A}o] 3F
ZoA HEEEdE 5 2
523 & 2 7RA o] vhekdt %‘_/ﬂ o Eof mhE WA XA FA 2 oAl E LFEF
Lol

B} Ao &, 232 Aast A AA & Y3HRO H WA A A& H3H
PUSCH (%:3= PUSCH 713]) 7} <3 2l WE| S92 3= A1 W] o] A o &

LER =R o] o
%23 2 Fxsh, WA A] A o] 323+ PRACH 2] )&
H Al 4] A ] 55 ¥l PUSCH 4412 913 PUSCH 7] 3)+= <5 9 (slot level)

o| 4 TDM & = At

of| & 501,110 = AR5 Q1 Aol A PUSCH &3 H.t} H A 9 %] 3F=

&% Well 28 =] w2 5= 9t} o & E9], PUSCH 7] 3] &= Al &=w| <l
2Foll Al RACH &3 K.t} F ol $1x18}= PUSCH &3 Woll 3 x| ufg 4 4=
o]

o] gz 7 &% el A, RO R/5+= PUSCH 7] 3] = 72t vhof g el o =2
t=st 4 4 C”E}

o & &9, & 23 (a) i RACH &3 W4 RO 7} TDM ¥ il PUSCH €%
el 4] PUSCH 7} FDM/TDM 4] 3= ¢ A| & vEFdI T

o & £, & 23 (b) i= RACH &5 Wl A RO 7} FDM/TDM ¥ 3 PUSCH &5
el 4] PUSCH 7} FDM %] &= o A| & v EFIT]

o & &9, & 23 (c) i RACH €3 W 4] RO 7} FDM ¥| i1 PUSCH &3
el ] PUSCH 7} TDM 3= & A] & Rt

o & &9, & 23 (d) & RACH &3 WA RO 7} TDM % i PUSCH &3
W ell 4 PUSCH 7} TDM/CDM ¥ = o A| & Y EFA T

of| & 50], Al7F vl Aol 4] RO ¢} PUSCH 7] 3] & Zholli= &4 A3+
LA o] *”4 =k =, dE 5o, Al =l Aol A RO 7F 28 =
RACH %33} PUSCH 7] 3] 7} EL:?}H: PUSCH <3t Alololls= LA AlgE
gg@lo] H;HE] 2= o]ﬂ.

o & 5o, sl d Al LIEAME A T £35S

Hhof o Al &, B} T Al X @ Alo] A H A] g B
RACH < JJr PUSCH & 50| 9142 45 qlth

Q) Al 2urA - A= ¥ TDM (symbol level TDM)

o & E0], WA AIA & § 3 RO ZE WA A] A & 9] PUSCH (¥:+= PUSCH

]g) /] U%]ﬂ:_h.aﬂ/\lf_ﬁ_, /ﬂi gﬂaﬂ ‘}]ﬂ —Laﬂ/\]oﬂ ]zﬁal—f,: %1\

o & o], (A AA = Y3t & A)dﬂdaﬂ(lst)RACHo}i-—%%ﬂM

fo1s
1

274 5 9,
F AR S8 gl

2
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[466]

[467]

[468]

[469]

[470]
[471]

[472]

[473]

[474]

[475]

[476]

[477]

[478]

[479]

[480]

[481]
[482]

49

OFDM Al 0] RO & AF8-¥ = A A o] a1 d 4= 9t

o & 5o, (lF <5 W) RO OFDM 4 & o] 2] OFDM 4 &9l += WAl XA
£ 913 PUSCH (3= PUSCH 713)) 7} &34 = ).

524 2 B A 9] g A Ao ol 2 WA XA FA] 2] o Al S ERH
Lol

R} A Ao R, 24 & A3t g
PUSCH (%= PUSCH 713]) 7} A & @l HE] 2 == A2 w2 o] o o &
R S o]t

524 & FAx3H, WA A] A o] £8¥ PRACH Z 2] E $418 913 RO 9
W A]A] A o] 33FE PUSCH 4412 93 PUSCH 7| 3] &= A& 9 (slot level)

o| < TDM & <= 3
& E°],RO Q]rPUSCH 713] = et o] &3 el 28 = T
o & &0, RO &= AlgF &=l Ao A PUSCH 3}4-§Aifﬂr WA 9 2] oF+=
RACH 3}32-&5% Yol 3231 %] wsd & 5= It} o] & &0, PUSCH 7] 3] = A 1F
S| Ql Aol 4 RACH &F2-& 3 K.t} F ol 91 %] 8= PUSCH &}22-5 5 Wl 323
mﬂﬂAQAOI
o & &0, RO = RACH 3}Z-& 3% W 9] 8}t o] /2] OFDM Al &9 EL:?} L A]
uj g = 5= At} & o, PUSCH 7| 2] 3= PUSCH 3} 22-&5 W] 9] st o] 4o
OFDM 4l &0l 328 WA wj=g = 5= ¢}
o & 5], Z} 3} -& 3 ol A, RO ‘;’—l/EE% PUSCH 7] 3] = 747} t}oFsh
WA o s tes = 4
o & 0, &= 24 (a) RACH 3}2-43% Yol A RO 7} b2 A 5] a1
PUSCH 3&}32-435 o A PUSCH 7} FDM ¥ &= of| A] = R T]
o| & &0, & 24 (b) ¥ RACH 3}22-53% WA RO 7} FDM %] 31 PUSCH
3F3Z-&5 Yol A4 PUSCH 7} TDM ¥ = & A& YERT
o| & &0, & 24 (¢) ¥ RACH 3} Z-& 3 o4 RO 7} TDM ¥ 31 PUSCH
&} &5 Yol 4] PUSCH 7} FDM/TDM ¥ = ol A| & Y EFAT
o| & &01, & 24 (d) ¥ RACH &}22-&3 W oA RO 7} FDM/TDM %] 32 PUSCH
8323 ol 4] PUSCH 7} TDM/CDM % = o A] & et
e} o]:g}u:] _@ 7H/\]9] Iq_O]:%L )\1/\] ]P_ ] [q,gud,z_/\xzﬂ RACH 94_4 /\Eﬂ RACH
Zkell RO &7t 8] -8 ¥ s=%] of ol 7] Z3 RO 7F 74 A w3 5= 2
o & 5o], RO FF7} 3] &5+ 2%, 4-2~¥] RACH & 93 PRACH =~ ¢ Og—‘g—
2] Y} %] PRACH X~ &] B E Fol| A 2-2~8l RACH £ 9| 3} PRACH X~ 8] g1 £-9]
}3;G53 f~01t+
o & £0],RO T/ 7} 3] &5 A &= A5, ol e} &2 F 7HA] w2l Y =] 9
WA th}t 5 sfut o] o] A8 5
(W A8 - &5 F¥ TDM (slot level TDM)
o| & 0], 4- 2% RACHZ 935l 74 ¥ RACH A4 H o] & (RACH

]
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[483]
[484]

[485]

[486]
[487]

[488]

[489]

50

configuration table) ©] ZAFEE 4= T}, o & Eof, WA XA & 93
HAJ A A E 913 PUSCH (3= PUSCH 71 3]) o] WE| ZaA & &3 7
HE| 8ol 7] =3 = dTh
Q) Al 29k - A1 2 ¥ TDM (symbol level TDM)
o & 5o, (MAAA & 98 &3] A HA RACH 8t32-5 3 W2 OFDM
A Eo] RO E AFGH = AA o] aeld = ATt ol & 5o, WA AA & 1§ RO

=
2 A A2 A & 93 PUSCH (3= PUSCH 7] 3)) o] HE| Z Ao AL ¢

ol
i
il
£
oo ©
o, T
n
%0
o
i
it
©,
I
(o]
2
0,
fo o2
>
il
il
o &
-
g
g
©
1
lo
o o
EES
o]

X M
oF S ©

iy

)
D
Hd
o
(RN
i)
2
L
S
>,
N
2
o
1o
o
o > ~
4 2
e
~~ us
o, T
— &
e i
o o
=
N
I
2

A ] Thekgh A A o Eol] whE e Sholl A AR A kg A} H/HE =
WHES T Al M EY A HE A4S 73T 5 T ol & 599,
S Y EL =, 71 A =hell &S st A, Shell A A /A qbeE A}
Q= WHES Tt Hash A~ Y B ef 74 ARES 7218k
H gl o] A7gsk 4 ATt & JHA o] thFgt A Eell Hagh 7 ARES
A AlS (4, RRC layer; Medium Access Control, MAC, layer &) Al -1 ¥ 2
el AlE ok

5252 E WAL Y] s A A &l WE HER A 27] & 2 o5 S
B & heks] Vel ot 2 A Al o] theFet A Al e Eol A8 75§ NR
Al z=Elo A =2 A, Fx AE = W-E S o] &sto] AdE 4 vk jl-27
719k A5 A go] Ay = 5, 71 A =3 e ghe) }l-&- A Estr] 9 5

] 3 = g ok =g 2 A ] Bheks

W1-3+2](beam management) 74 0| z]
AA e Eol A Ajtal= Al &= WI-E™ & o] gato] A/ 5 Stk
RRC(Radio Resource Control) IDLE F.E 0| A4 H] A#H & SSB(HE+= S
£5)E 7wksto] =84 4= At} ¥b9, RRC CONNECTED %= 9] 4
CSI-RS (in DL) & SRS (in UL)°l| 7]8t&}o] =30= 4= qlt}, 3k,
ANT Aol ADHA] 1= A1, olshe] Aol A Wat #H 522 A
T AT

525 ol A vEe; o], 7] Al =], BS)i= SSBE TV A 082 AES
ATH2702). 1714, SSB= PSS/SSS/PBCHE %318t} SSBE W] =91 &
o|-gsto] AF=E 4= glr}, o], 7] A] =2 RMSI(Remaining Minimum System

Information) ¢} OSI(Other System Information) & % %3 4> 1 TH2704). RMSI=

il )
jetc
ol
g
rlo
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[490]

[491]

[492]
[493]
[494]

[495]

51

ol 7] Aol 7] 3 &kt 2 8% 4 H (o], PRACH 74 A H)E 23T

At A, T SSB A& 7S F, M AE SSBE A EH o] %,

2 W 2~ E SSBO| A9 (5, H)oll = ¥/t)-8 ¥ &= PRACH A9 &

8-3Fo] RACH *Z 2] S 5-(Message 1, Msgl)& 7| A =1l Al A5 5= 1 TH2706).

RACH 2] 4 &-2] ¥ &2 PRACH A 1} A @ ¥t} PRACH A (Z/HE=

RACH 3] 4 £)3} SSB (219 ~)7F o1 34 (association)<= A 2~ 8 4 H (<,

RMSDE 3l A4 = 4= It} o] F, RACH 24 9] d3to g 7| A= -2 RACH

B 3t o RAR(Random Access Response)(Msg2)E

A %31a1(2708), @2 RAR U UL ITHEE o] 8-3}o] Msg3(9l], RRC

Connection Request)-& % %-3}31(2710), 7] A =& %= 3l 2 (contention resolution)
H A A (Msgh)E A5 5= A TH2712). Msg4+= RRC Connection Setup=- 3313

A
T 3

RACH 423% B8 7] A 3 vl 7ho]l RRC A o] AW A, 1 o] F o] W
A& & SSB/CSI-RS (in DL) 2 SRS (in UL)oll 7] ¥k3lo] 4=38 = 4= It} of| &
Eof, @2 SSB/CSI-RSE 5413 4= 21 th(2714). SSB/CSI-RS = ©dto] RI/CSI
Eﬂ% A= AFE = Qi) 3, 7] A& DCIE £3) W/CSI Bl

ol Al 823 4 A Th2716). o] 45, vhid-& SSB/CSI-RSell 7] 8Fako] Wl/CSI

iﬂg A Adskar, A4 ¥ W /CSI B.a1E PUSCH/PUCCHE 53 7] A 5ol Al
A4et 4= 9lvh(2718). RI/CSI Hati= Wl =4 Axp AF &= Hlo) B3l A\
T8 ¥oket = ) 71 A Sy ke H/CST B ol 7] Ekske] 1S 9] A sk
I A TH2720a, 2720b).

o %, Wit} V[ A5 ol A AW/AIqbe Ax /=W ES FAS
AL A& Eof, 2 7| A2 U EL A A& A, A28 AR F5
I, RACHE 538 RRC 92 HA F)oll A & 74 AH e 7|dkste], 2
MALS] TheF sk A Ao Eell whef W2 = AR E Aelste] 54 A5 E

=
AFsA, A" T4 NS5 A sto] v B ol A 4= AT} o] 714,
#19] 75~ PDCCH, PDSCH, RS(Reference Signal) & 4 o] 5%
atvhE ¥ 3hskar, ek 19 7 -9- PUCCH, PUSCH, SRS & 4l o] L= &tuh-&

3.3. DRX (Discontinuous Reception) 52}

526 <= & /)M 9] Tk A ol F el w2 DRX & A= ol Al

BN o] ThakE A A o Sol] whE ke obol 4 /Al gk 2} g
WHES 55 DRX 542 0% 5 9tk DRX7F A4 ¥ 9 D
NEE BASH O UG OM A 245 v1E F 9vh DRXE
RRC(Radio Resource Control)_IDLE “J B, RRC_INACTIVE “J |,
RRC_CONNECTED “} el o] 4] =882 <= 21t} RRC_IDLE “J B <}
RRC_INACTIVE “g B} ol 4 DRX3= # o] F A =& &< Al skt AHg-€

3.3.1. RRC CONNECTED DRX
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[496]

[497]

[498]

[499]

[500]

52
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[321]
Type of signals UE procedure
RRC signalling
1* step (MAC- - Receive DRX configuration information
CellGroupConfig)
MAC CE
24 Srep {{Long) DEX command | - Receive DRX command
MAC CE)
3 Step - - Monitor a PDCCH during an on-duration of a DRX cycle

o] 7] 41, MAC-CellGroupConfigi= A 1358 ¢ ¥+ MAC(Medium Access Control)
setn e & dgshi=d 2o s 744 AR E ¥ 33kt MAC-CellGroupConfigi=
DRXel #3 -4 A H %= 358 5= ) o] & 59, MAC-CellGroupConfigi=
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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}
A% ¥ PDCCH 7] 3] o] o] whito] 7l e & 9l= AIZE 7-11ke] Aol & A 9

- 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 7| A %ol that 1WET} A H T
UL A A Fol thet ZTHETL =212 a7 x| o] F o) A F-3ke] Aol & A9,
- drx-LongCycleStartOffset: DRX Alo] & ] A|ZF Z o] &} Al 2} A& A 9

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

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* 8t A] vl PDCCH 7| ¥ 7}t} PDCCH ¥ U B & & =8 $ho}.

3.6.2. RRC IDLE DRX

RRC_IDLE “J B} ¢} RRC_INACTIVE “J E] ol 5] DRXE #|o] A 25 & B4
FAlE= AFEE T} H o4k, RRC_IDLE (F:3= RRC_INACTIVE) A Ef o] A
4+31 5] 3= DRXZ RRC_IDLE DRX#} 3L #] & 3k}

upeb A, DRX7F A 75, Shell A Arg/AIbe At Wk = Wi &
F8)gtel] 9loj Al PDCCH U EH &H/54lo] AlZE Ewlof A B4 0=
Tl 59l

L 26(b)E Fxetd, ol Az o] EdE 741E 98l DRXVF A E 5
At @b A9 A Z (o, RRC) A 298 58 7| A5 2 2 4E DRX 14
A B(DRX configuration information) & =41 3+ 5 21 th. DRX 74 A B.+= DRX
Abo]l &, DRX £ Al DRX Ebol o] thet 74 AR 58 3t 5= g}
w2 DRX Alo] £ whg} On Duration ¥} Sleep duration-s RE&- 30}, T2 On
duration®| A ¢l 0] 71 ¥ (wakeup) E. =2 & 2}3FAL, Sleep durationo| 4] & ¢ B.1=
B2 5 T dlol A% oA @t g o] WA X & Al 95
PO(Paging Occasion)E EHE & & 5= Jlth. PO= wHo] o o] & WA A] 2]
TS 7l s AIE AR, A B2, &35S 2 v gtt) PO
T B & PO A P-RNTIE 2~ 3E % ¥ PDCCH (%, MPDCCH,
NPDCCH)(¢] 3}, #l©] % PDCCH)E R U E ¥ &= A& £33t} 5 o)A
H A| %] 3= # o] % PDCCHell 3315 71}, 5 o] % PDCCHel ]38l ~AE% =+
PDSCHel| £3+= 4= ¢lt}. PE(Paging Frame) ol 3} -2 25=2] pO(E)o|
F3HE W, PR UE IDO)| 7| 9keto] 7] A o8 dAE o= vt o] 7| A, PR+
ool A s Qlef df sl ar, UE IDE ©'22] IMSI(International Mobile
Subscriber Identity)°ll 7]8Fate] A7 5= 9lv}. DRX7F A A ¥ 49, @22 DRX
Alol & & 3hte] PORMS Y E H $hrt, ©id-& PO A 219 ID B/ =
Al =8l A H o] WA & A A8k B o] A WA A& Al g 75, V] A = 7o
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527 WA 5228 & FESH, A A A A A oo W F 22701, 2801a | A,
k-2 PRACH (physical random access channel) 3Z 2] S8 & (preamble) 2} PUSCH
(physical uplink shared channel) & ¥ &sl= WA A A & & 53 4 St}

) A] 2 A A o] of] wFE E 2} 2703, 28034, 2803b o A, S WA X] A B
S8 71 A T2 sl WA AA & AR 4 Q)

ol A & A Al o) o]l 5], PRACH 2] 52 PRACH 7| 3] & (occasions) & 8FL}

o]%e] PRACH 7] 3ol A $41= 5= 9]

o & Sof, ¢h& PSS/SSS/PBCH = i?&o}b SSB 01] g A=S g A,
H| ~E SSB & 2l st 4= 9] o a8 PRACH 7|3 & = W] 2~ E SSB 9
Adl 2ol F A /-85 = 3t} o] 9] PRACH 7@011*1 W AL A A o] 3£
PRACH Z & E-S 41T 5 T

o A1 2] A A of| o] A, PUSCH += PUSCH 7] 3] & = 31} o] 4}¢] PUSCH
718]el| A FAlE 5= gl

o & E0o], PRACH 7| 3] £3 PUSCH 713 &2 A/t $€ = d o, gk
PUSCH 7] 3] & % PRACH = ¢] i &-0] £215 i} o] 4Fe] PRACH 7] 3] ¢
Y /)2 ¥ = 3k o] AFe] PUSCH 7] 3] ol A W Al | A o] 3£31% PUSCH &

o A1 & A Al el o] A, PRACH 7] 3] &3} PUSCH 713 &-& nl 2] A4 ¥ 3t
o]/¢2] W2 (manner) = 3ol 7] Z3Fo] TDM (time division multiplexing) 2 <~
]

¥ 3P} ol afe] WhAl L 2w (slot level)
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ShiE E3d 5 JonE Aol A WAER 1FE 5 e Jud
Aotk @, 7] MR @ AT A EL SRYo R FAD 5w YA,
A Ak g el 2 (E T FHE TEE 5 % 2ok 4] A
Bl A8 o AR (B AV A S T Sl td Ar)i
7175 o] wrarel A Aol el gl Al (ol 22 A% A1 i e A%

%29+ H A ] thekg A Ao Eo] - E
%290 EAE A= gt i AUSE TSRS A e H AR}
%] (User Equipment, UE) 2/H= 7] A 57 (o]l: eNB 4= gNB)°] A,

2 & FAstE oo A d 4= vk

5295 F23HH, %] = DSP(Digital Signal Processor)/7}o] =1 2 3 2 A 4 (210)
2 RF(Radio Frequency) 5.5 (%4171, Transceiver)(235)& 233 5 Ut}
DSP/rto]l A 2= E M A (210)F &4 71(235)00 A 7] 4 & =2 174 ¥ of
72712355 Alof g}, x| =, A A AL el whepA, A= #e
TE(205), Wl B 8](255), T 2= ©](215), 7] 3] =(220), SIM 7} =(225), w %2
tnlo] 2+(230), FEILH240), 223 71(245) B 1 ¥ vnle] 2250)2 t *3H st

=]

53], 29 HEYAZLEYH 4 WA A& FAE S A4 H 442171(235)

! Y E QAR Elol® F/972] BlolW AR E FA8t 5 A FA7
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ol ], 7] Wk sz 7] o) E3HE A AR e} k2, 4] sk ol
2 A 2] s ol el v Rl B XSRS Y 5 g, 4] A
A= 7] S ol ge] $A1E EHAAL Y] St ol el S5 B
FasHA 23 7] sht ol el 440719 AAH S TAE ek,
¥4 o] heat A el ol W, whe] E3 sht o] el XA

(P 7] wdell 231 S A of sk OVC}Q 32 2 A1 4)3=, PRACH
(physical random access channel) 2
shared channel) & ¥ 3Fsf= WA A A % HE=3d 5= 9
B AL ] Thekdt A Al Eol 2, gl 5k —}ur ol Akl 3 & A=
S /] ZRAM (EE
S I4)2 sl F HAAAE S

HAA] A & FAlst

71 A el Z3HE
T At

o A1 A 2 A] el of] A, PRACH 3% 2] 9 £ PRACH 7] 3] & (occasions) & 31t

o]“¢e] PRACH 7] 3] el A 414 5= St}
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| AT XA o] £3HE PUSCH & 4413 4= 3l ),
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RAT), LTE(Long Term Evolution))S- ©]-83}
18k, FAFA/5G 71712 A= 7 YT} o] & AlghE =
F : 7171 25-(100a), ZF3(100b-1, 100b-2), XR(eXtended
Reality) 7| 7](100c), &t 7171(Hand-held device)(100d), 7} (100e), IoT(Internet of
Thing) 7171(100), AIZ] 71/4 ¥ (400) 5 £33 == Ut} o & 50, A2 54
T4l 7150l 7 E AR, A 6§ A, AFFE A FAE g = A

s1at = Qo). of 7] A, AF -2 UAV(Unmanned Aerial Vehlcle)(Oﬂ, E3E
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AT}, F9=417](106)+= RF(Radio Frequency) -Cr’r”T’Jr iﬁ“% Itk E A9
n| &t
A

xﬂz 4 7171(200)+= 8k o2l ii*ﬂ*ﬂ (202), oPJr ol ge] H® 31(204)2
St 374 0 2 sl o] 4] 41 7](206) H/HES= Bl o] /9]
(208)*‘2‘ vl Zohek 5 Qleh ZREAIA(202)3= W 221 (204) H/E=
171206) 5 Aol stH, & A el Al A7, 715, A2k Al W
= s oMAERES T ES TAAE F Utk dE =
1*1(202)L | 2.2](204) o] BRE Helsto] A3 AR/ANNTE B g H,
171206)5 53 A3 AR/ANTE X318t F4 A5 & A53 5
, z;czxﬂ 4 202):= 5271206005 S8l Al4 QRN E S A1
FAEH A4 AR/ T AT A R2EE IS ARE W 22 (204)0]
%‘* ATh w22 (204) 7= ZEAMA202)9F AAE 5 9L,
A A202)9] T2t A S ket A B E 248 5= Q) o B So,
(204)~ A 20200 o3l A EH = ZEMAE F UAF EE
Aol A E A, Vs, AR Al Y B/EE E A
63 st7] gt W &8 E3lehis X E Y o
W, 3 2 A4 202)2F Wl 22 (204)i= 41 B A 7] (ol], LTE, NR)<
st S AAE B4 BERl/3 230 0] At 5 vk S 71(206)+=
Al A (202)2F AA=E 5= AL, Bt o] ] QHEILH208)E B8l A Al E
/= A = Q) $217](206)= 5417 B/EE A 7S EEst
2171(206)+= RF 75 3 282 5= At} 2 A & vhFg
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SDAP®} &2 7154 AT)e 7a T 5 At sty o]/ ZE A (102, 202)+=
- FA O A A, s, Al AR, W 2/ FA EA R E whet
&} o] %42l PDU(Protocol Data Unit) 2 /5:+= 3} ©]4)2] SDU(Service Data
Unit)Z A1 5= At} skt o]kl 32 2 414 (102, 202)= & -4 o] A
A, 75, A ARE, WY B/EE T2 SA R uhal A, Ao} G R,
tolB] = AR E YT 5 9} . 8}1% o] o] Z E A4 (102, 202):= ¥ A 9
MAE 715, Azl Aot 9/ = W o] whe} PDU, SDU, WA A, Alo] 4 1.,
tlolg = AR E Eiah= éE(Oﬂ,Hﬂ VHHE A5 BA kA, skt
olae] =21 71(106, 206)0 Al A&t 4= At} St o] ko] Z 2 A4 (102,
202)+= B} o] A 524171 (106, 206) 2B A S (o], Hlo] A= Al F)H)E
FAT = a1, B Ao AT A, 7, A b AR W H/E i F )
A LB el PDU, SDU, #HIA A, Alo] B B Hlo]H = AR E & 5%

F‘-W_nii‘
r>L+

4 i
>

[‘

1
-

2 > B oofr K oyE ob 2 R

L

X m°1‘
iy
Fi

ot

rzHun%Tﬁio%kUHuoNMr
P
ﬂil

i A o (5 U ¥ Ey
Ty
i
: r

>

o
Sﬂé



WO 2020/167058 PCT/KR2020/002153

[559]

[560]

[561]

60

3

Shub o] o] 3% A 4 (102, 2020 715 2], who] 2Lz 715 %], who] 2Lz
S5 S ool 5 21 A 35 5 Ik sh ol 4] 2R A0
202)= SF=dlo], Belo], X EY o], iz o] 5o 23] o& 7€ & 9l
A of| 2, 3}u} o] 42l ASIC(Application Specific Integrated Circuit), SF4 ]/\c}/]
DSP(Digital Signal Processor), 3} ©] /2] DSPD(Digital Signal Processing Device),
SFi} o] /d-9] PLD(Programmable Logic Device) &= 3} ©]/d-2] FPGA(Field
Programmable Gate Arrays)”7} SFuf o] 4] 3 2 414 (102, 202) E3H= 4= 1t}
B FAel A" A, Vs, Ak, Ao W d/E s B SARES ﬁ%ﬂO{

iz 2L E ol & AHg el TEE 9, Fo] Ei ATES o} BE,

AAh 7% ¢ TPSHEE TAE S ek B EA o] AAE A, v, AA
Zﬂ?l’, HEH qtE = =2 A 5L =3st s A4 He 01 =

A E o= st o] o] EEAA (102, 202)0l FE & AL, shi o] 4o
W 2.2 (104, 204)0l] A g =] of sh} o] 4g<] Ei*ﬂ*ﬂ(lm 202)0l of 3l -5
ATH & wAfel A E A, 7] 5, AAf AR WY W/ 4 SAARES
F =, & o] (instruction, A A~E 2 A) /=g edo] o] F3 ez Beo] =
LI EY A E ARG T E 5 9
172l W 2.2](104, 204)= S} ]Ac}ﬂ SEE A A (102, 202)9F A= S
Sk FHejo] o, M5, WA, AR, T2 IE AA] F/E=
st = ik, 3hu o] Ake] W W.2](104, 204)3= ROM, RAM, EPROM,
2], st= Eefol B, # A ), A4 w X, HFE 5 A ) A
FA 2o =2 A E = QT skt o] Aol E.E] (104, 204) = St
A A1(102, 202)9] - R/HE= o o] 9 X = Aot &3 sk
2] (104, 204)3= /A PEL T AAT FE s 7 es Sl s
A4 (102, 202)9F A2 = 3l
Q 21 71(106 206)T: st WA b2 Aol Al B A <
THE oA AT &= AMEA HolH, Al AR, T4
T Atk 8y o] 4ke] &524171(106, 206)+= Bk o] 2]
Aol AXE AW, 7%, A}, Aok, v 9yl =X}
= ARg AL HolH, Alo] H, 74 Ms/ad & A
a2 S0, a1} o] AaFe] £=417](106, 206)%= 3t o] 49
iixﬂﬁuoz, 202)9} AAE 49, FAXNEE £528 ) o &
st o] o] LR A (102, 202)3= Skt o] /o] F74171(106, 206) 7} O}Ur
ol /o] ThE Ao Al ARG} HlolH, Alo] R = FH AT E AFste S
Aol 4= AT}, Hgh, aht o] Aol SR A (102, 202) 3HH o] 9]
F52171(106, 206)7P shut o] o] thE AR ZEH AREA} Hl o, Alo] A H
EE= FAANSE FASES Ao g 4= QU T 3 sl o] o] 74171106,
206)+= st o] /2] <FEIVH(108, 208) 9} 03_73%1 T 3L, Bt o] 4ol
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[562]

[563]

[564]

[565]
[566]

[567]

S 52171(106, 206)3= 3F1} o] <] QFE|L1(108, 208)F F-3ll - A ol 7| Al H
3

A, 7%, Al A QH HhE Q= 21 S So| A ol FE = AR A}
o] E, Ao K, Td/ﬂi/ Nd 58 F5A8IEE dA4E 4= 9l B
A O A, B o] Aol oL H 2] E 8] ot Lol ALY, 2] =1
SLe Lb(ol], QFEl Y X E)YA 4= Q1) &f v o] b2l 4-5=2171(106, 206)= 41 %

AL Hlol B, Ao AR, ] A E/AE 58 stk o] 3] LR A (102,
202)5 ol&3ate] A elstr] A, FAlE FA Aa/A Y S5 RF = A 5o A
Hlo] 2~ = A5 = WS (Convert) & = AT}, 8kt o] 2] &4171(106, 206) =
Bl o] ko] R AIA (102, 202)F o] &38te] 2 2] ¥ ARE-A) tlol B, Alo] A K,
T NG/ & o] AWM A S o RFIIE AlS = Hee 4= gl o] &
Astol, atit o] ol F=4171(106, 206)+= (oFE R 1) LA w ol H H/HEL=

e S TS 5 Aok,

1AL e] cherg A A o Foll wh 2w, Sht ol kel vl 2 el (el 104 H 2043
ANE B TRIPES AFT F Jom, 37 ANE T T2 IREL,

Ay uf, 7] st o] o] wlEe] ol 25 7}5 8 Al (operably) 914 = st
ol Al shifo] SLEAAM Z slo]F B A TFs A A& iz A E
U;}% 57@5_ sg o}_Li 6EL 9} .
B A Y] Th gt AAl o ol b2, 7 FE #5715 SHreadable)
#) % (storage) W A (medium)- 8}t o] o] AA] HE= HFE ZE IS AT
T Ao, G st o] Aol AA| i A Z RIS S o] 49
SZRAA O o &l A ) 7] st o] o] ZEAAME sto]F - A9
theFst Aol & B B HE SES TS T 5 9
- WA O] ThFg A A Eel npE Y, TR
] (apparatus)+= SFLf o] ko] LR A A 9} 4] Sht o] ko] SERAIAM 9F A
7}s gk shu o] Aol ASFH HlEEE E3E
H 2= A Ee T2 I9NES AT 9}9—111,*&71 XW‘E E=
Eil%%%, 2] 639 UH 371 o}Ur ’ge] W B2 el 245 715 3} Al (operably)

¥

332% AzshH, F4 7171(100, 2000+= &= 312 FA 7] 71(100,200)°1)
53, T} 3E 2 4Ax(element), A4 ¥-(component), - /- (unit), Z/E =
Y E(module)® TAE 5= At} o & 5o, T4 7]17](100, 200)= FA15(110),
Al o] H-(120), W F.8) 3 (130) 2 F7F & 2 (1400 E 38 = 9ok BA 2= B4
3 2(112) 2 FF271(E)114)S 83 5= ) o & B9, B4l 3|l2(112)&
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[569]

[570]
[571]
[572]

62

A144(102,202) R/E= Shu ol /de] H 52 (104,204) &
, FFATI(E)N114)3= 5319 8f o] 9]
B} o] Ako] obELH(108,208)S E3HE 4= gl
R 2](130) H F7F 8.4(140)9F A7 2 o =2
2hg A o] e}, o B o], Ao (120)=
/D E/E /A Hell 7|dkste] - 7]7] 9
AT L3, A o] H(120)F= W =] H-(130)°
1 E}E T2 77D E FAAAA
e e R R e
%éﬂ ?ﬁ% AR Z v 22 2(130)9]

W
T
4 ot
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A 4e = ok

F7F 8. 4(140)= T4 71719 Sl Wt thefet Al A E ok A E
&0, F7F 8.4(140)= 3] #4 /HHEM U= 9 FI/O unit), & 3
AFE R = Aol shtE ¥313E 5= 9lt) o] & A SHE = AL oy x| wk B A
7171 ZE(E 30, 100a), 2FEE(E 30, 100b-1, 100b-2), XR 7] 7] (%= 30, 100c), o)
71 71(5 30, 100d), 7FA (% 30, 100e), IoT 7171 (% 30, 100f), U] A & W48 bt
20 AR, FF A G, MTC 4], o5 A, AHA FA(EE 58
A, Bot AX], 71337 A, AL A /7] 7] (% 30, 400), 7] A =5 30, 200),
HEN A =8 59 JejE 7dE o vt 74 7] 7] = AR&-oll/A 8] 2~of u}e}
ol 7hs et v A E Aol AFEE = AT

—_

-

5= 32004 FA 7] 7](100, 200) W o] T}k @ A A E Sl ‘;—;/EL 2EL
AA7F 4 AE A o) 25 Z8 JE dAH AL, Hox 77 Z2AR(110)E
T3 Ao 03_75% 9t d & Sof, 54 717](100, 200) 1o 1
Al o 7-(120) 9F B A1 F-(110)+= T"r*dfli A=, Ao F(120)2F A1 FH (e,
130, 140)& EA1 (110)3 Sa FAoz A" 4= v} w3k, FA 771100,
200) el 4 8 *, A, ST, R/ BES e o] o] 84 E t] E3EE
T ) A E Al F(120)= st o] g e ZE2AA Ho=r FA4d 5

ATt o & Eof, xﬂOHﬂr(lzo)% S Ao TR AA, o] e A o] A
3z 22 A A (Application processor), ECU(Electronic Control Unit), 22 =] €]
ZEAA, R Ao ZEAM T HoR FAAEH U o dE
] 2. 2] %-(130) = RAM(Random Access Memory), DRAM(Dynamic RAM),
ROM(Read Only Memory), 3 2 A ¥ = 2] (flash memory), $] 4] ] 2 2] (volatile
memory), H]-3] 24 1] 2. 2] (non-volatile memory) 2/ o] 9] 3o =2
TAE 49
olsh, & 329 4 ofol] tall =& Fxste] B xpA s A ko,

4.2.3. ¥ xe] thekst Ao Eo] A8y For] 7] 4

5337 2 A ] vheFg A Al e Eoll A8 H = F V7] E A g F o
7171 AvtEE, AntERE 9o & 7|4, AntER A, AntE S ),
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[573]

[574]

[575]

[576]
[577]

[578]

[579]

63

FoE AFHO, RER 5)& 238 5 v} Fo 717]3= MS(Mobile Station),
UT(user terminal), MSS(Mobile Subscriber Station), SS(Subscriber Station),
AMS(Advanced Mobile Station) 5= WT(Wireless terminal) & #] A 2 4= 1t}

%335 Fazshd, F ol 7171(100)3= SHEIL-E(108), FA14-(110), Al o H-(120),
W] 2.2 5 (130), AT (140a), Q1 E 3 o] 22 5-(140b) 2 ) E3 F(1400) =
e = Yot PRIV (108) & T4 (110)9] A= -4 E ¢tk ES
110~130/140a~140c+= 717} & 329] 55 110~130/140°] o -&-g+c}.

FAE(110)= o0& 54 717], 7 A5 €3 2 5 (e, dlolH, Ao 115 5)E
TS g ATk Ao (1200 F ol 717110002 74 8 AEE Ao st
et F2he G s = Atk Ao H-(120)= AP(Application Processor)& 3§}t
AT W 22130 F o 7171(100)8] -5l Za g
olHl/gtefn| e/ 2 1/ =/ & AT & ok g, W 2 R(130)+

= ol B/AH 58 A3 & Aok AU (1402)= F i

71100yl Al AL S s, 75744 54 =, H g & 383 o At
B 9] o] 22 4(140b)3= o 7171(100) 2 T} & 23 71719 QA S A S 5
Q1B B o] 223 (140b) = &1 7] 71 ¢ke] A& Y e vk
YE B /EE XE)E ¥318 = Qrh 95 Y
, QY AR/AE, HolH, Z/EE AFEAZRE dHE = A4
v E8 8 5 vk = H 4 (1400)+= ZHe ef, mho]l AR E, ARE- 2}
o] 2~ Fd o] F(140d), =¥ A R/ PE BE T8 £ 5 Ak
=, ol Fale] A, UF 5 (1400) = AREALE A =
15 (o], B &), 2 24, ol H AL v v )& g 58t 854

130yl A= 4= U}
I
=

o
_@L

B
r>
F

18 18
T

[e)

£

o2
>

/ n| =], ARG =

= A (110)= W2 o] AdE AR/ANTE

AANZE G2 5 717107 A5 AFshAA
= gt = Q) 3 EAR(110)E o2 T4 7] 7] s

AF O ZRE FARNETE FAGH, FE FAANSE o] ARAERE
3} = v 2R 130)00 A4 H,

2(1400) 5 B3 thF et e, w4 &4, ol AL vl Y o, FEHRZ

pes)

-

H]

S n i
k)

e etz NN dd

18 e o

H] 8 4| (Aerial Vehicle, AV), A8l 5o 2 F+d = 4= ),

5345 Fxstd, A s A 8 2FRH100)S FE LH(108),
A3(110), A& HF(120), T-F-(140a), H - F51-(140b), A A4 (140c) L AF&
8 (140d) 5 E S = Tt SHHIUE(108)= BAIF(110)9] A= 444
ATH E5F 110/130/140a~140d+= 242} 52 329] 55 110/130/1400] o &3},
FAF110)= B2 2, 71 A 5 (eg. 714 =7, =W 7] 2] 51 (Road Side unit) §),

=
o
=
.
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[580]

[581]
[582]

[583]

[584]

64
AB e o] e 771 E kA s(el, dlole, Aol A5 5)E $A0T 5 A
Al H-(120)3= 2 iz A 3 2FRH100)9] L2852 A ofshe] vkt

A4S e S ). Al o] H-(120)+= ECU(Electronic Control Unit)E ¥ 3FaF 4=
& (1400)3= 2 iz A 53 AR (100)& Aol =3 2
T (1400) % AF, 2E, 919 EFQ, vl Beo] A, 28 4x &
o 5= glvh A QDT 140b) = 2 = A 53 2FEE100)0) Al AQDES
s, fr/ A S 32, e ] & F3 5 Aok A (1400) = A
R B A8 A8 A 5 A S 2Tk AN (1400
IMU(inertial measurement unit) A4, =& A4, & /‘]7\1 (wheel sensor), -5 Al A,
AL AA, T3 2] LA, 8l 4l A (heading sensor), 3£ 4] A X5 (position
module), XFF A /A A, aEl 2] A4, A5 A4, Elolo] AlA], ~Eo] ¥
AA, % A, S A, 29 AA, 25 A, A A4 A 58

ox ol Ml ¥ Yo o
£ oo o O 7@

E3E 5 ek AE FAR(140d)E FAE AN GA S 7] %, o JElH
AFE AEST Qo] $EE AFOR 245 /1%, Aol A2 E ufe}
Ao ok 714, BN AAHE AFoR J2E gl
Fshs 7% 52 THY 5 9
9 o &, FAIR(110)= 9137 A8 22 A5 dole, nE A1 dold 52
3 5 gleh A SR 400 D59 dolE & /o2 44 57
of mofolw Zale A 5 9l ﬂ%ﬂumtﬁﬂﬂméﬂﬂ@ﬂ
= A S8 A 100)0] AHE 53 AR E w0 F s

o
(110)3= 93t B =3E H 4] g J B dlolE & Hl/F7]4 o=
Sot, ¥ AF o B2 RE FH uF AR HolHE g5 4 glv) e
& 78 o] AAMF(140c)= A A Hl, R B3 ARE A5 5
A T3 (140d)+= A 2 Z5H ol B/ Kol V| Rksto] 28 53 7 2 o}
sefolwl ZME AT 5 ok FAF110)E A A, A 58 A=,
Zafoldl il Foll #e ARE R AHE AT 5 vt oF A= 2
= 2HE T3 AAFE R g R 7]Hketo], Al 7] = T& ]85t
WE BRE HolHE v d5d ¢ YL, o S5H aF BE HolHE AR B
g T3 AFEFEO A Al g AT

42.5. B AA Q] tpoFst A Ao o] X85 = AR/VR Z A& of

%35 E A Y ekt A Ao Eoll A &5 = A oA g T AF R
T, 71 AR v A, At s o2 e St E g gl

5= 358 sk, AFF100)S BA21(110), Al F(120), Eﬂ—L‘j/]T(l?)O)
A= (140a) 2 X SAL(1400)3 E3H8t 5= gt} o] 7] A, E
110~130/140a~140b= 712} &2 329] B-5 110~130/140¢] ﬂ%—o—ﬁiv}.

FAF10)= & A, B VA5 5o o V=3 AlE (e, v ol H,
Ao A& 5)E FTAE T Ak Ao F(120)+= 2HF100)2] 748 8425

T =

b |
F(1402) 5 Ao ed 4= Ak, &5/eF 24) A& Zfﬁ EF
=] s
n
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F(

QiJK%OHﬂ—H—&oE-W

(o

s ~L-7



WO 2020/167058 PCT/KR2020/002153

[585]

[586]

[587]

[588]

[589]
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Alofste] theFet F2h& A 4= Al Wl E e (130)F AFEF(100)9] ook gt
75 & A e "ol ey/stebv B/ 2 s/ m e/ e & A et 4=l
=¥ 7 (140a) = H E 2] F(130) h o] A R0l 7|Hksto] AR/VR QLHAIE S
8 = glvh 53 (140a)3= HUDE E3Hs 4= 9t} 9 %] 4 3(140b)3=
210002 Y RS HES =g} 9X AR 32k100)9] Do) 9
AR, TP el 91X 4R, 7hEE AR, 9 AgFie] A 4R 58S
E 3 4= odvh 91X F747-(140b)= GPS R TS AA & X3S 5 9l

A o &, 2F(100) 2] B4V (110)= < A 2 E A= J R wE A

Ot

Fol w2 2] (130)ell A4S = vk §1#] 578 7-(140b)= GPS &

£ Soto] A 91X A HE g 58to] vl 2R (130)0] AT

(12007 A= AR, s AR G 2 91X R Fof 7] gketo] 7H

EE sk, d4E9 (1400 A E 7MY SHAES ARk

o] AT 5= QI TH(1410, 1420). T GF, Ao} - (120)= 213 9% A H.ol

Fol 2FE(100)0] =34 Wo A AgA o2 @ ¥ a1 9l=A] shehdt

2HEE(100)0] T3S v A AFA 0 2 Hojbi= A9, Alo] 3 (120)%=

(140005 B3l 2 W) Fel ol 4as mA S 4 ok w3,

(120)+= SAF-(110) 5 T8l ¥ Aol Al 538 o] el o3+ 3L

E W 7 Ak A3l whef, Alo] (1200 FAF10)E &

Fkol 911 AH. 9}, F3/a o] ol et AR E AEFT = Yt
B A ] Thekdt AAl e 5S AdA A F/EE s B8 e E

rob Ay
S
>

NS

ooz o2 o M
2,
2

oo

2 i

2 XN 4z g®

X
Wi

m

=

NOE 2 S ¥ N do fo ¥o T oft
T
Ot
i

=

=}
(o]
o,
ol
g

-

-

j

2

AE Eo, YA AA =, 7 AT, HES A =5, A o, 2 v, 74
A, FA T A A AETE Ve E HA A, =8

Vehicle, UAV), Al (Artificial Intelligence) -5, 25 AR (Augmented Reality)
ZF =], VR (Virtual Reality) %] HE3= 1 o] 2] o] A< 4= 9l v},

o & Eof, k2 7l Q1 Fofl ©d7] (PDA: Personal Digital Assistant), A& 2]
=, 711 B-41 A 8] 2= (PCS: Personal Communication Service) =, GSM(Global
System for Mobile) <=, WCDMA (Wideband CDMA) <, MBS (Mobile Broadband
System) ¥, 227} E (Smart) ¥ £ HE 2= HEPHE (MM-MB: Multi
Mode-Multi Band) &&7] 54 4= 91t}

o 7], 2mh E ol @ o] B E 4 ¥y o) 9l Fo)

Mgkl ol 7l Q1 7
S B QEY 4 5o ey §4l Vs
ATH g HE| R Heml e vy & HE

-

AE YA =8 D T}2 o] 5 F-21 Al 228l (of] & E©], CDMA(Code Division Multiple
Access) 2000 A| 2~ 8, WCDMA(Wideband CDMA) A| =8l 5ol 4] 2.5 258 <=
SIE s E= i e

T gl - E B pe =3 = pC (Hand-Held PC), Bl £ 2! PC (tablet PC),

(Unmanned Aerial
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[591]

[592]

[593]

[594]

[595]
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& E &4 (ultrabook), & @l o] E PC (slate PC), T1 A & W& Hd-7], PMP
(portable multimedia player), 0] Al o] A, §]lof &] & t]n}o] 2= (wearable device,
o & &0, A3 F27] (smartwatch), = 2 228 7] (smart glass), HMD (head
mounted display) 54 5+ ATt ol & 5o, EES AlHo] B a1 T FNEE
A zo) of sl Bl sk v A A = Ak ol & 5o, HMD= W 2ol 2-&-8}+=
Aol H2=Edo] A 5= ) o & £, HMD:= VR 1= ARS 18 3817]
e

- IR S] TheFEE A Aol B2 T
VA Y] T ERE A Aol 52 B
aAl=e] A sl o A = v

st=gofell o gk -l o] B9, 2 WAL vhdg Al Eol whE WY& st
1= 11 o] %4+9] ASICs(application specific integrated circuits), DSPs(digital signal

P g 7 5 S 5

EET]O'] =

Q =
fai)
__&
2
=
8
=
=
8

processors), DSPDs(digital signal processing devices), PLDs(programmable logic
devices), FPGAs(field programmable gate arrays), 22 A A, ZEE ¢, nfo] A=
TEEY, vpolar ZEAAM sl o A= 5 3l

Ao AZEgofol o 3 779 5, & 7 E} Fot Aol & whE
Mg e ool Y E V)% EE BAES Fashs BE, A% EE 35
T FH R FdE Utk o & Bol, AXEd o] ZEE v Relo] A4 of
JEWHﬂAH?'%‘”‘.%ﬂﬂEﬂ

Egﬁﬂﬁﬂiqgiﬂﬂﬂﬁﬁbﬂﬂﬂ RRRREEE
H

é_li_l‘ioﬁr

H ]/] q_okgy /\1/\] Oﬂ%% q_ookgi g_/dz]jﬁ_l: }\]/\Eﬂoﬂ ZJ_Q.FA o]ﬂ.
E} Fol -5 & Al 228l E 9] A ¥ 24, 3GPP(3rd Generation Partnership Project)
3GPP2 Al 225 o] Stk 2 A O] thepa A o B 4] tha

T

.1_1_.

AR A 20 B ol Y] TS RARE A28 S S8 BE %
Wobo] 289 4 glch tholrk, Aekd WS 23175} oo} 2 o] §3hi=

mmWave 521 A 2~ Blo)| &= A -85 4= 9lt},
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(5) RO# RO PUSCH #0
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% ~ v
RACH slot ( time offset ) PUSCH slot
(1f configured )
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RO #1 PUSCH#0 | PUSCH#1 | PUSCH #2
RO#2
- ~ S~ 2
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