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(57) Abstract: The present specification presents a method for transmitting/receiving a PUCCH in a wireless communication system. A
method performed by a RedCap terminal may comprise the steps of; transmitting a random access preamble to a base station, receiving
a random access response from the base station on the basis of the random access preamble; transmitting a Msg3 PUSCH to the base
station on the basis of the random access response; receiving a Msg4 from the base station on the basis of the Msg3 PUSCH; and
transmitting the PUCCH for the Msg4 to the base station.



WO 2022/154577 AU H00 00000 AP0 O

PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC,
SD, SE, SG, SK, SL, ST, SV, SY, TH, T], TM, TN, TR, TT,
TZ, UA, UG, US, UZ, VC, VN, WS, ZA, ZM, ZW.

84) AAF (BEe] HAZF Y= g 7tes BeE S/ 9
] 8o 13 E 93}9]): ARIPO (BW, GH, GM, KE,
LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ. TZ, UG, ZM,
ZW), 241 o} (AM, AZ, BY, KG, KZ, RU, TJ, TM), -
# (AL, AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV, MC, MK,
MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM, TR), OAPI
(BF, BJ, CF, CG, CL CM, GA, GN, GQ, GW, KM, ML,
MR, NE, SN, ID, TG).

—  FAFRALE A &} A (FoF #2172 (3))
— ATAY EA 7| s vrE Ao Taoln, HAAE A5
3= A9t Bale] % F N8 (F2 48.2(h)
(57) L FA: 2 HAME B4 T2 A 2" PUCCH & $9:4138HHs WS Aoksht), RedCap ©Htell ols) =35
= oA, o HE ZEPES VAToE Afss A, 4] de dE T gEe] kel e HE
A

[e)

X
— = =
e A7 AR Z Y FAlske @A A7) o] A& Sel 71Hksle] Msg3 PUSCH & 7] 71 A= 2=
A%sls GA9, 7] Msg3 PUSCH o 719kt Msgd & 47] 7Aoo 258 4208k dA9), 7] Msgd o ot
A7 NAZ g Adste gAE T8 5 9tk



WO 2022/154577 PCT/KR2022/000737

[
oL

[1]

[2]

[3]

[4]

[5]

[6]

[7]

[8]

ﬂ%%%
B A A is B Ea Al 2o 36k A 0 7 A EHA| = BE] AFek A A o]

Ad (physmal uplink control channel, PUCCH)< &4l8l+= Wil 2 o] & 9]¢
]l #gk Zlojtt,

ol F EAl Al A~Ele AL 2219 SHEAlS HASHHA A A8 A5 AlwsH]

A&l MEE AT}, 1) o] F 41 Al =R S AW ol g o] B] A{H] 22714
QS sl o, A= A Ef o] FUtE Qs Al =
Aol of71H AL AL g ALE o] Bt} &9 AH| A5 st R, B AR
o] F E4l Al~®lo] Q% a1 Qi

AA T o] % B4l A ~Ele] @ 28 A Tk <l dlolE EgjH o] =g
AME2L E HAEE ] VAR F7F F F7he A Hulo] 2~ 759 48,
] 9 & o & 2] 91(End-to-End Latency), 320 Y A &8-S X 13 4= 9lofof

sk}, o] & 9 38te] o]F 124 (Dual Connectivity), th 7= TF% 1% = (Massive
MIMO: Massive Multiple Input Multiple Output), % ©] Z*(In-band Full Duplex),
H] A 3 T} %] £-(NOMA: Non-Orthogonal Multiple Access), =3t & (Super
wideband) A, @& ] E 9] 7] (Device Networking) & T3 7= E0] d+-5 a1
o]

ﬂﬁ A A5 (reduced capability, RedCap) e 08 Ex o7 7hAy
) 4 Z (reduced bandwidth)©] 22& ¥ 31 Qlt}. 53], o] ¢} Z& EH & Zh=
RedCap @22 7 5-, initial UL BWP®l| A /] PUSCH/PUCCH <=3}~ & 3 o]
whol A th o EE 20T 4 3l
g o] A o 4

713 A

B g 4 4 3= initial UL BWP7} RedCap T2 2] tf & 2% 1.t} £ 4} 3hol| A, 9] 9]
& A= 7] {5 HAhE Fdehs WY 3 ol & f18 AX & Aeket)
£, E A A = RedCap Wi} A wk whik(of]: RedCap THE o] o}yl vhidh)o]
TEeE Al B oM, RedCap Hito] o] F& dAE =3sh= 4y B
ol Z #3k AAE A ¢t}

gk, ¥ WA A= initial UL BWP7} RedCap W'e9] o & 2 ®. o} & 7 -§-, Msg3
PUSCHE 35 &5 §lol $418k= W B o] & 18 4A & Altgir),

T3, 2 i A A] = initial UL BWP7} RedCap W& o] t S Z vt} & 74 5,
Msg4oll th e PUCCH(®E: =, HARQ-ACK 4 H)E =314 55 glo] $4-Al8h=



WO 2022/154577 PCT/KR2022/000737

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

isd)] = 035
H&—H}jio]g el

A
o fi .
B A A o A o] Fara} Bli= 7] A BAE 2 o] el A A E Vw4
[e)

HAGZ ATE A gor], AFEA @S E hE 7% A EL ot
AR o] &8 7| & Roel A Babe] A4 7hx Aol 7]
B 2kats) ol sl 5 91 Aol ot

A A ¢
A= A FA Al =gl A E ] AR A Aol 2] (physical uplink
control channel, PUCCH)& A &3l Wi & Al betth, 74 A 5 (reduced
capability, RedCap) tHtol] o] 3l 5~3) ,
Ao B2 A EehE @9, ] Yo 4 2y
TS A7) A H Q2R FalskE G A & A
] Al A] (message, Msg)3 = &| H&H A & =)
PUSCH)& 7| 7| A1 =r 2.2 A %8t @A 9}, 47| Msg3 PUSCHe]l 7| §E&}o]
MsgdZ 47| 71 A S 2 E =218 @Al 9, 237] Msgdoll o g PUCCHE
A7) A= o R A= WdAS 361, A7) Msg3 PUSCH 2/ 3= A7)
PUCCH % % o] & &)= % 7] (initial) 3 & = T & =
o] & H o} & Zlof 7[Hkete], Fab 5 glo] AsE 4 3l
717

R

Ir

z

i)
o

9,

(o]
N
(o]

[

=
28k A t) 9 Z 3} E (bandwidth part, BWP) ] th &< <= gt}
g, P g A A o] ] W el ol A, 471 RedCap 9] T
RedCap THzo] A 135h= o oo & 4= gt}
ESH A AT el Shel A, 7] PUCCHON t g =3t 50 &,
'disable'= A A= o At}

v]_‘__,

g 2 A A o] A7) W el Sloj A, A7) o] & S-S A1 Msg3
PUSCHZ 93t a5 33 Z ¢ L(flag)s ¥ 3Hatar, A7) Fub= 53 Ze a1

Nt P
0o 444 4 v

S, 2 A e A el dol A, Al el AE S Al el A
& A8 Abglo] 437] RedCap Wb o] th ol 23 4] ¢8-& Ao
7| gksto], 5= uk4= 2| Z 4 (frequency retuning)©l] 7] ¥Fsto] 2418 4= gt

Egh, B Al e A7) el Sloj A, o] S S Ao AR A=
Al 2=l Aol ofaf HA = 5= gl

T, 2 A e 7] el 9lol A, 471 PUCCHA= 771 Msgdell o ¢
HARQ-ACK(hybrid automatic repeat request-acknowledgement) 4 H.& 3 g+3k 4=
3]

&2 3 A Ao 2 (physical
uplink control channel, PUCCH)-& % %38l =% A A ¥ 7HA¥ A 5 (reduced

capability, RedCap) -2, Aol & 3hu}o] 417 9}, H ol & 32



WO 2022/154577 PCT/KR2022/000737

[19]

[20]

[21]

[22]

[23]

[24]

[25]

N

SR A, 7] Ao kst o] R AAM O AE 7Hs s Al A E AL, A
Aol & shvfe] ZEA A o) A E = Ao 7|Hkste], FAE& a8k
g & o] (instruction) &5 A g8t 2ol & shube] Ww Y E EEstal, 4]
EAEE, Ao JE Y PAEE VAT R AFets dA ek AV o HE
Eoll 71wkste] Q1o & S5-& A7) 7| A Q2T E e dhA &,
94 -5 wroll 7]14bsle] WAl X (message, Msg)3 =] 3
(physical uplink shared channel, PUSCH)-& 4} 7] 7] #] =7 & & & &3}
¢}, 4F7] Msg3 PUSCHOl 7] ¥halo] Msgd & A7) 7] A 50 &2
o, 471 Msgdell th e PUCCHE 4 7] 7] A= 0 & A 43
3%, 47| Msg3 PUSCH 2/%3= 4H7] PUCCH % 4] o] &= &}uli= % 7](initial)
@A )9 Fo] 47| RedCap o] tf & F-H o) & Flof 7|Hksto], 53}
3 glol A= 5 St
EH B HAAE T FA A=A 2] A A Ao 2] (physical
uplink control channel, PUCCH)-& =4l 8= W & A QFstr}, 7] 2] =of 2] 5]
TR H = HEE, o] S ) “&(reduced capability, RedCap)
whkE e Al shE A &, A S| Eof 7|Hksto] ¢l A&
S HS 47] RedCap = A %3} 371 o] A& &5l 7] 4ksto]
] Al A] (message, Msg)3 = t] A&k (physical uplink shared channel,
PUSCH)= /7| RedCap @& 2 F-F 4=218}= @A 9}, 47| Msg3 PUSCH®]|
71 HEsto] MsgdE 7d7] RedCap W= A 5ol |9}, 471 Msg4ell o ¢t
PUCCHE 47| RedCap T ELH FAl5h= @A & 336, 7] Msg3
PUSCH %/53= 47| PUCCH 5 4 o] & &Fuhi= 27| (initial) & &% =1 o) & 0]
7] RedCap @&t o] th 2B} & Ao 7[wkste], T3t 33 glo] F4lE <

-

i

o
=

e’}

oﬂll

1% ™
N

o M orD o 2% ox [d o
OO o M, M ogr N

do
4
i

AR

L3 B A A o] ] Wl glol M, A 27 AR A el &7
Aeke A U 9 & 3} E(bandwidth part, BWP)2] o] & & 4= 91t}

g, 2 WA A o] A7) W el 9loj A, A7) RedCap W] T o] &2 47|

'disable' = 4 A= 4= 3o}

f=1
A2l 7] el slei A, Ao & S A

] [e]
o HE
7| Hksto], 23k Al 2 A (frequency retuning)©l] 7| Whalo] A 5=
g, 2
&l AH o) ol dA = 5 vk



WO 2022/154577 PCT/KR2022/000737
[26] Egh B g A A ] 7] Wl 9lel A, 23 7] PUCCH= 737 Msgdoll o ¢

[27]

[28]

[29]

HARQ-ACK(hybrid automatic repeat request-acknowledgement) 4 H.& 3 g+3k 4=

o]
A

g 2 G AA o A F Al A Rlo A E ] AakE A Ao H 2 (physical
uplink control channel, PUCCH)& A8t =5 A A H 7| %] 52, Ao & st

=

SRV ek, Aol i shte] LR A o, 4] A
7 etAl QA AL, 7] Aol shte] R A
7|qksto], FAEE a8k W ® o (instruction) &2 A g 8hE A o] & sl
Hl2e] 5 x3etal, 7] S2ES, 9 S T dES HAE A5 (reduced

_%
capability, RedCap) YH 2 2 5] $2218F= vhA| &}, A7) 919 H < Z )l o
}\

QE&%AiiﬂHﬂﬂE
Aol of 3 A E = A

1:1

7Hksto] Qlef A& S-S 47| RedCap =R A3t A <, 4 7] 9o
& 5ol 7]1Hbsle] WAl 2] (message, Msg)3 &= 2] 3k =1 F-F A € (physical

uplink shared channel, PUSCH)-E- %4} 7] RedCap @& 2 F-¢ =213}
Msg3 PUSCH®]| 7| Htslo] Msgd & 77| RedCap W2 A 55
Msg4oll thEF PUCCHZ 4}7] RedCap Wi 2228 Al 8= &4 & £ 3315,
7] Msg3 PUSCH 2/%:5= “}7] PUCCH & 4] o] & &= % 7] (initial) 23 &% =1
o & o] 4}7] RedCap o] T & & Bt} & Zlof] V|wkslo], =39k 5 3lo]

A~
FAE 9

S 2 U“ﬂ"ig] A FA A 2=Ee A =] AaFE = Alo] A (physical
uplink control channel, PUCCH)-& A &3l =5 7+ A% 4 5 (reduced capability,
RedCap) @& Alofstr] 918l AA | Z 2 M| A ] (processing apparatus)=,
Ao apibe] TR A B 47| Aol st LR A M 2HE Ths et
7] Ao i spfo] R AA oﬂ ol sl A == Zlof 7| Hkslo],

T8 3F= 4 & o (instruction) 5 & A 43Fi= o= o] v 2 g &
e, Ao A JE]OHEQ A= 0B A FEk v A 9k,
Mol 7IHksto] Qo] A& S5-& 7] 7 A5 SRR
ef, 7] ol & ol 7 %6}04 H Al A] (message, Msg)3 = ¢
Z)| ' (physical uplink shared channel, PUSCH)S- /J-7] 7| A =r & 2
e}, %71 Msg3 PUSCHell 7| 9kate] Msgd 5 77| 71 A= S 2 7-F
o}, 7] Msgaell th 3k PUCCHE A7 NAFo R ALst=
8t5], A7) Msg3 PUSCH 2/%= 3= 47] PUCCH % %ol & &)=
(initial) J 3 A o) & F-o| /7] RedCap T o] t 9 Z 1} 2 Hlof
tod, ok 8 glo] AHE o+ 2
Egh, 2 A A o] A o] it sl ifﬂ’-—/‘ﬂ’ﬂ@] ol sl A == Zlof 7| Hkslo],
A1 Aok st o] ZEAAM 7L FAEE Aot S oh= 4o i st
™ & of (instruction) & A 43F= 3 FE 5 715 A vl A| (computer-readable
storage medium)®l] 114, 471 2HES, 9 HE ZYPEE VA F o=
AEat= GAS 7] el JE Ze i 7Rkate] 9o [ & SEE I

M Ak

E o K

-

o, -

ol
-

i)

B X

A JN
%

Ot
i
)

:{o

P‘L
o2 o oy

I

Ot
i
L

fij

OB Ay 2o o)y ox K oofft R
rg":iérzwosl;rzing&ﬁmﬁ
ot
. ol [ [ U 1o

%

{0

O

A



WO 2022/154577 PCT/KR2022/000737

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]
[39]

[40]

A S o 2 RE AlEhs B AIe), Y] Aol S S el vl REsto]

] Al A] (message, Msg)3 = 2] 4} 8F% =1 & | ' (physical uplink shared channel,
PUSCH)S 37| 7| Al =r 0 & A %3= whA| 9}, A7) Msg3 PUSCHeI 7] 4E&}o]
Msg4 S 7] 7145 0 2 e] 2080 @A o), 7] Msgdol o & 22

23 8F% =1 A o] 2] (physical uplink control channel, PUCCH)S 4} 7] 7| A= 2. &
A%l 9AE ¥ s E, 471 Msg3 PUSCH B/53= 47] PUCCH % o] &2
U= 7] (initial) 738 & = o & F-o] A A 5 (reduced capability, RedCap)

de] g E ek & Ao Jwate], F3k4 59 glol A & Uk
o) o] &3}

B A o)) ub =W initial UL BWP7} RedCap ¥HEe] o 9 Z 1.t} & A}3of A
R

NR U EQI A= 7] A5 AA o g Hassto] 9lo] A& Ax(Es 27
A& AxhE 3% 5 = 2371 Aok

3, oA Aol =, RedCap W} Auk vhibo] F&E3H=E B4
o A, A BES NAE A A A a1 E A o] BAl Al ~EE e S
N a7k ek

EFE, B A Ao i | initial UL BWP7} RedCap Wi o] & Z 8} &
749, Msg3 PUSCHE T35 &3 glo] &A1 024, A Adgle] a4 o=
Aol H& AAE AT = At ok

EFE, B A Ao i | initial UL BWP7} RedCap Wi o] & Z 8} &
739, Msgdoll T3 PUCCH(®E &=, HARQ-ACK A H)E S35 53 g)o]
FrAgtom Adgle] At ow flof A& datE AT 5 e At
AT},

Aol @& g A B ol el A Aue R A gEA Fom,
AFal A Z& s AR EL olyf o] 7| A 2R B YA A7} &8s
7]z -okol| A Bkl A 41 7 zbol) Al W BEHA ol sl E 4= o1& Aol
T e A

A A o] #gk ol E F] AAsl AdAlg A o] AR ey,
T A Aol Uik AA] o B A FEaL, Al g A 3] st B g A AT 9]
71eA 528 A gt

12 2 A ol A AgEels W ol A8 = 2= NRE| A A 2 Q1 A2 H]
T2 dHE e

523 B W AA oA AlbshE Wi o] A 8E = = A B4 Al 2= Hl o)l A
Adda ey dat sty A e ke BA S ek

533 NR A&l A o Q] 9] A& vl

5 4= B HAA oA AltshE Wi o] A 8E = o= A B4 Al 2= F ol A
A1 3= A 18] E(resource grid) 2] € HE Y ERA

55 B HAA oA Altsh= We] 289 = = NR 2|9 o] &3



WO 2022/154577 PCT/KR2022/000737

[41]

[42]

A A B D
~l N D B

[61]

T2E A%

% 62 ¥ A Aol A Alekshz el 489 4 iz ot EE R
o
=

T

wHEEA A 2 282 &S velt

L 72 3GPP A =Hlo) o] &5 = B Al E 2 g ME AEE
o A gkt

5. 82 SSB & E oAl §tt,

% 93 SSB A EE ol A gt

5102 9ol < g o] A& oA g

% 112 2-step RACH A 25 A w5l 7] Y35 ot}

5= 123= device type A H.E 7| A =rof] Barshi= At A EE o AT}

%= 132 initial UL bandwidth”7} RedCap UE bandwidth 2.t} £ 74 -9- 7| A =-©| FH
91 °] RedCap UE bandwidth Y] & Msg3 PUSCHE 7| %3 &= WS o A] 3t

%= 143= initial UL bandwidth”} RedCap UE bandwidth .t} =131, Case 12| 7
W 2-25 o Al g

%= 15%= initial UL bandwidth”7} RedCap UE bandwidth .t} =131, Case 2] 7 5-
W 2-25 o Al g

%= 16< initial UL bandwidth”} RedCap UE bandwidth .t} =131, Case 3] 7 5~
W 2.29] ol ol Al Bt

o
2
—o

= 17 Case 19| 75~ modulo operation-g 4|83+ o] Al o] T},

% 18 Case 19 fr]aﬂoiﬂgﬂﬂﬂﬂ

5 195 A A ol A Al et @ik o] 52} Hc}‘jé% Agstr] /gt E 5 5ol
52202 WA A ol A Al RSt 7] A o] F 2 W S A Ekr] 9 g

ZE5o|t.
5212 -G AA o AgE] = T4 A Z2E](1)E o A g,
227 E A A8d 5 = A 771 E A gk
23 @AMl A &E = A o] th& ol & YEhd T
5247 F WA A ol A-8-H = F

T o] ANE 9% Fo)

olst, ¥ WAl upE utEA g A EE A muE st
gAlSHA g et g = s} 3 ol shol] TR AR AR
gAA o] AN A LA D E A starat shi= Ao, & BAAM T AAE 5
iz T A AAF & YEh LA} 8l Slo] of it o] st o] Al R AW
gAMbl gt ol s & Al gaty] A A A AlFALR S 2R e,
FAAR = 2 A TE ol 2 A A Al AL §lol s AAE = s qbv

B A5, 2 A o] o] REsf A= A vsh] fete] s Ao 2 R
A= A 4 T2 R AR Vv TR F ESEE AR
A g



WO 2022/154577 PCT/KR2022/000737
[62] o] 3}oll A, &} &FH =1(DL: downlink)+= 7] %] Fol| A whibi o] A8 o] n]s}H,
73 %% A(UL: uplink)i= ol A 7] A 5 0 & o] F4l-g o n] gt} 3} af+ = o) A
ST = 7IA = o] Aol ar, Al 7] = whe] ARl 5= qlvk A ek Aol A
SA7E gl dfolan, FAV]E VA w o] AR ol 71 A5 Al
XN A2, e A 2 EA A2 5389 =5 v} 7] X S(BS: Base

[63]

[64]

Station)-= 317 = (fixed station), Node B, eNB(evolved-NodeB), gNB(Next
Generation NodeB), BTS(base transceiver system), @ A| 2~ 3 91 E(AP: Access Point),
Lﬂ EQ A5G Y E Y A1), Al Al 228, RSU(road side unit), & (vehicle), 25,
T £ (Unmanned Aerial Vehicle, UAV), AR(Augmented Reality)"d %], VR(Virtual
Reality) 2] 5-¢] o] o/} th4 % 4 Ik, 5 3k, ¥ Terminal) &
AAE AL o]l 5 S 7HE -l e, UE(User Equipment), MS(Mobile Station),
UT(user terminal), MSS(Mobile Subscriber Station), SS(Subscriber Station),
AMS(Advanced Mobile Station), WT(Wireless terminal), MTC(Machine-Type
Communication) %], M2M(Machine-to-Machine) %], D2D(Device-to-Device)
A=), ZFF(vehicle), &5 (robot), Al X5, = (Unmanned Aerial Vehicle, UAV),
AR(Augmented Reality)"d =], VR(Virtual Reality)’d*] 52| o 2 tA| 2 = 3l

o]ste] 7|2 CDMA, FDMA, TDMA, OFDMA, SC-FDMA 53} & E}Okﬂ
A S Al 2o ALgE 4= 9lth CDMA T UTRA(Universal Terrestrial Radio
Access)H CDMA20007} 22 54 7|« =2 FdE 5 vl TDMAT GSM(Global
System for Mobile communications)/GPRS(General Packet Radio
Service)/EDGE(Enhanced Data Rates for GSM Evolution)®} & F4 7|2
T3lE 4= 21t} OFDMA = IEEE 802.11 (Wi-Fi), IEEE 802.16 (WiMAX), IEEE
802-20, E-UTRA(Evolved UTRA) 53 £ F4 7|2 T8 = 4= 9Jth. UTRAT
UMTS(Universal Mobile Telecommunications System)2] & +-o]t}. 3GPP(3rd
Generation Partnership Project) LTE(Long Term Evolution) E-UTRAE A}-8-3}+=
E-UMTS(Evolved UMTS)2] l-0] 31 LTE-A(Advanced)/LTE-A proi= 3GPP
LTE®] %1 3}¥ ¥ A o]t} 3GPP NR(New Radio or New Radio Access Technology)+=
3GPP LTE/LTE-A/LTE-A pro2] A 3}¥ 8 Aot}

Avg & W gstA a1 A8, 3GPP 541 Al 2= 8l(el], LTE-A, NR)& 7| ¥F o =2
A SEAIRE P of V] sm A Aol ool Al gy = 21 o}t LTES= 3GPP
TS 36.xxx Release § 0] F-2] 7| =S o] gtt}, A2 02 3GPP TS 36.xxx
Release 10 ©] 2] LTE 7| &-& LTE-AE A] & ¥ 31, 3GPP TS 36.xxx Release 13
o] 3 2] LTE 7] %2 LTE-A pro2 A3 ®t}. 3GPP NR-> TS 38.xxx Release 15
o] 2| 7]&& 2| v 3tr}. LTE/NR-Z 3GPP Al 22§10 2 2| A= 4= 9t} "xxx"&
T A AR S 9 v gk LTE/NR-S 3GPP Al =l o2 B3 € 4= gt}

< g e Advgell AFgE w71, 8ol ofo] GOl el A= & g o] Aol
BN HE EAGN AL AGE BT 5 Ak o) B Eol, ohE A S
Fad o
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[78] UE B2 Al 77150 g & 54 8% &7k ol whet 71E 9] radio
access technology®l] H| 8l] 2F/J-¥ mobile broadband &2 ] t gt & 2 4 o]
oL vk g vheEe] V7] AN B Al Al oy AL v S
X 8] 22 & A &3k massive MTC (Machine Type Communications) & A] XAl T
Balol A a1l E 5= ol4F & sfifol ), #9k o} 1 2} reliability 2 latency©ll
e M| 2/eb g are] 3k A1 A28 T RpQl o] =oAL gt} o] 9f o]
eMBB(enhanced mobile broadband communication), mMTC(massive MTC), URLLC
(Ultra-Reliable and Low Latency Communication) 5 212 §F 2}A| o} radio access
technology 9] =91 o] +=9] ¥ a1 ¢J o, E WA Aol A= H 2|4 &l & technology
£ NRo|g}al 72T NR+ 5G 41 34 7] <2 (radio access technology, RAT) ]
A E vEtdl £ ot
[79] 5G| Al 7HA] 8 a7 AFRE 4o (D) A" Bt 3o 9] (Enhanced
Mobile Broadband, eMBB) % 91, (2) t}&Fe] WAl B} %4l (massive Machine Type
Communication, mMTC) 9 2 (3) Z=-21F] @ A A A -4l (Ultra-reliable and
Low Latency Communications, URLLC) & & -& ¥ &gt
[30] Q] 32 A4 o] (Use Case)i= H A 312 93] t}4=9] G So] 49 4= i, o=
AR ol &= @A shute] A Al | 3% (Key Performance Indicator, KPI)©l| 7F
éﬂ”a$ﬂ45G:ﬂﬂﬂ4“ﬁ4ﬁﬂﬂ—°@& AE T g =
W 0 = x| k= Zlo]
[81] wBE:ﬂHHﬂE}Eﬂiﬂﬂmi%%@%ﬂﬂﬂﬁmi%ﬁl%%%
A, ek B S AN v o] B A H I E of Ze) Aol 2
AW} dlol B <= 5G9 I T3 T shtol™, 5G Aol A A Fow HE

4 AHIAE B 5 8l 5 T 56 A, 54 @ E] Al Al ~Eo) of 3
Algs = dolE AdE ALgste] §& TraorA Xeld Zlo] | et
Z7H Ed ] F(volume)E AF 8 AAES TR = A7 S7HH 52
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= ol t}. 20208 7}A]
A 2 0 ToT A 52204 ] 7ol o] & Ao & oSt} 4] 1oT= 567}
, AHAE 3= A (asset tracking), 2~VHE FEHE, 5Y 2 Btz E
2 93 sz 4o F shold
URLLC:= & Q132 et 914 A|of B A4 -+-& 2% (self-driving vehicle) 3}
S 2ol A& a5 T A4S AL N ZEE
A Ao & AntE 28 E Ao, 4ty AHE g,
2 Fs =2 go] @ xAo| Aol
o2, v AL dlEol tal] Bl ot A A o' A E ok

5G= 29 W w7 HI B A W V7RI ER HUHE = 2EH S Al EehE
T O 2 FTTH (fiber-to-the-home) 2 7| o] & 7|8t F ]S (= DOCSIS) &
H kst = Qi o)y gk w2 S = P A A 0 27 A AW ofY ek 4K
o] 26K, 8K 2 1 o] 49| A2 TVE Adsli=d &7 ¢l VR(Virtual
Reality) ¥ AR(Augmented Reality) ol & 2] Al o] H &2 A 9] =< 3 (immersive)
AE= VB FSE EY Se TR aUe B Y EY Aol 274
T At dE 5o, VR AL A5, AlY FAME] A A& HAssHr] 98
o] A E UEL A Lol 9 o x| Y| EL A A1 2} E3hafoF 3 = 9l

245 2H Automotive)i= ZFEFe]] T §F o] & 4S9 ¢ W ALE o 53 $HA|
5Gol 9lo] T3 A2 FHol & Ao oA o & B, 5L 93
ABHHRJHUEE FA19 52 &% 52 ol 54 2ot Fd o
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[93]

[94]

[95]

[96]

[97]
[98]

[99]

[100]

[101]

[102]

[103]

o 242 7hshl B
o1 F BN et LT LG otk BF Y 88 21| Ab o
AP H oz e dolE $ES A TR W eAsh AFA = A

m

3t mMTC®} eMBB, == mMTC2} URLLC® 2 % & Aol tf 3 use cases 7}

33k Al 2% RAT Al 2% OFDM A% W] B o] ¢} f-ARg A %

A S ARS BT A 22 RAT Al 2251 LTES] OFDM 341 B 5 3= v
OFDM 32} H 5§ whE 4= 9tk & A 2.2 RAT A 28-& 7| &9
LTE/LTE-A2] 7" & 24| (numerology) & 1t & w21} o] T A 228l o & 2 (],
100MHz)E A1d & Qlth. = shuto] dlo] B o] S 245 A dd
T S AR GE FHERA R A5 5t 9dEEo| skt A
ol A &S 5= Sl

™ Z 2] A] (numerology) = T3~ & & ol A 3F1}-2] subcarrier spacing ©ll
o] -§- ¢t} Reference subcarrier spacing= 45> NS 2 scaling$ 0. 224, /o] gt
numerology 7} g o] & = At}

eLTE eNB: eLTE eNB+= EPC X NGCell t] & 45 #] 1 5}+= eNB 2
7 3} (evolution)©] T}.

gNB: NGC®}¢] AR ol e} NRE A ot =&,

M 22 RAN: NR 3= E-UTRAE A/ &7 v NGCs} 5 218
oA 2= W E =

ot
¢

be 74

Y| E ] A £ g}o] 2 (network slice): W E S A &efo] ~= Fud 7FH 9 o g7
EA Q4 AMekE @ el A A A v oo diEl H A EE EF4AE

A& 5F 5 = operator©l] &3l A o] H W ES A,

Y| E 9] = 7] 5 (network function): U E S A 7] 52 2 Aol H o]
AE o] 29} 2 A ofd 754 522 7 HEQ A AZ g oA 9] &= 4
==,

NG-C: Ml -2 RANT} NGC Alo] 9] NG2 #3 #

ARG E = Ao} W Q1E H o] 2.

NG-U: /] 2% RANZ} NGC Alo| o] NG3 #l 3 2= 3 91 E (reference point)©]]
AFEE 3= A8 A S 1] o] 2

H] = % 3 (Non-standalone) NR: gNB7} LTE eNBE EPCE Al o] Z¢¢l 44-&
3k BAR Q54 1= eLTE eNBE NGCE A|of 91 o124 & 9%
WA Rpehz WA A,

2~ 3 Q1 E(reference point)©]]



12

WO 2022/154577 PCT/KR2022/000737

[104] 1] %% 3 E-UTRA: eLTE eNB7} NGCZ Ao |1 A4S 9|5t FA=
gNBE sk v =] 4.

[105] /\}%XP HH Aol Edlo]: NG-U 18] #| o] 2= 9] T4,

[106] )\| X El og v}

[107] %= 1 ¥ WA Aol A Agtst= Wi o] 2184 4= 3li= NRE| A A 21 A 2~El
T2 & vedd

[108] % 1S #235HW, NG-RANS NG-RA AF8-AF H A (M 23 AS
sublayer/PDCP/RLC/MAC/PHY) 2 UE(User Equipment)®]] o] gt #] o] 3 ¥ (RRC)
ERES TUE AT gNBER A H

[109] 7] gNB= X, 1B d|o] =& S8 do A4

[110] ’J7] gNBE H38H NG Q1 E o] 25 F-38] NGC=2 12 H ),

[111] B} A4 4 0 2= A7) gNBE N2 Q1B | o] 2~ & 53] AMF(Access and
Mobility Management Function)=, N3 1B 3| o] 22 & -3}l UPF(User Plane
Function) = 14 Ht}.

[112] NR(New Rat) 7™ = 2 A (Numerology) ¥ = 7 ¢l (frame) 7%

[113]  NR A[Z=8lo] A= of29] 7 & 2 4| (numerology) & ©] A1 1= = 9}
oA7]oN A, 77 EZ A= A B.7) 2] o] 74 (subcarrier spacing)¥} CP(Cyclic Prefix)
o vl o) o8] Ael® 4 gluh. o] ul, there] A Aelo] (1AL A2
AB o] FE S A5 NI, #4052 27 O“—‘”(scahng) glo g R g ¢
ST} TR, v & W sk Frol A vl g e A EAElo] (AL

o117 e PR ol o) §20 T ool
Sy o= MeE 5 gl
(1141 8 NR A 25004 = el frvf 22 o] uhe kel xe)e) 5ol
915 % 9l

[115] o]}, NR /\] 2~ Elo]| A 3182 4= 1= OFDM(Orthogonal Frequency Division
Multiplexing) wHE 24 2 2| T2 & A2}

[116]  NR A[Z=®lofA] 2 == th42] OFDM wH &2 A4 &2 3% 13 o] AJojd
T AT

[117]  [F1]

H Af =2 -15[kHz| Cyclic prefix
0 15 Normal
1 30 Normal
2 60 Normal, Extended
3 120 Normal
4 240 Normal
[118] NR-Z t}&Fst 5G A v =52 A1 Ysl7] % 52| numerology(5: 5= subcarrier

spacing(SCS)) & A A&t} d & o], SCS7F 15kHzQ 45, AEF 4 AEH
M= Eof A o] W2 o H(wide area)E ] 915, SCS7F 30kHz/60kHZS! 73 -%-,
1 3] g% Al (dense-urban), T 552 %] 1 (lower latency) 2 U] H-2 7l 2] o
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o & 3£ (wider carrier bandwidth)E X 43}, SCS7} 60kHz == 1 H T} & 74 9-,
A3 5 e-(phase noise) & = 45H7] 8l 24.25GHzE .t} & o] & &2 <] gt}

[119]

[120]

[121]

[122]

[123]

[124]

[125]

[126]

NR =3} Wl E(frequency band)T= 27}4] type(FR1, FR2)¢| =3}~
H —‘H(frequency range) = A 2] @ TF FR1, FR2+= oF&ff 3% 29} o] A2 4= gl

w3k FR2+= v g ¢ o] H (millimeter wave, mmW)E & 1] & = )
[3£2]
Frequency Range Corresponding frequency . .
. . Subcarrier Spacing
designation range
FR1 410MHz — 7125MHz 15, 30, 60kHz
FR2 24250MHz — 52600MHz 60, 120, 240kHz

NR A| 2=8lo]| A 9] 3| ) - Z(frame structure)®} I 3Fo], A 7F & & o] Tt} ksl
LE A= T, = 1A - N ) AL 2] M| 22 F - H T of 7] ol A,

Afpee =480-107°] L, N; =40960] T}, 5} &F % = (downlink) R % =1 (uplink) A &=
=(f,, N, /100)-T, —10ms & TZHE 7HA = 44 229 Y (radio frame) 0. E
TR AV A, A 2 A2 7= (Af, N, /1000)-7, =1ms 2] TR

7FA1= 10 70 9] A E 32 8 9 (subframe) & & A F T, o] A, e ol o &
SrAES] ZedlE H et ol ek g A EL] ZedlEe] EAE 5

T 2= Enﬂxﬂ}qoﬂ}q ;q]o]-o}L u]—uqo] 9= /\ 011:_ E’/\J EAl }\]_/_\_Egoﬂ 1
AR Y e etgE A 2y e HAE VERIT

520 YR A3} o), Wi (User Equipment, UE)Z B o] g3 = 2 d ¢

T jo] AE2 el ehel A o] e F ap ek =1 2o 1 &f A2 R Ty = N, T,
o] Aol Al 2taf of &kt

T EREA Ho T, éi(SIOt)PaT% A B3] Q) ol A
netoe 13| F7FehE A B S TF v A A AL, FA S o) ol A

7777 subframc

nl'. e {0 LN 1}/] Z7VehE oA 2 HE 7 vl A X}, &b e &3 N:;mb/]

frame
1431 = OFDM A 52 A ¥ a1, v =, ol S5 = w32 2 &%
4 A (slot configuration)ol] W} AR HT} A B Qlo| A &3 nio] A2 5
Bz g elol| 4 OFDM Al & ”#valmb’] A& A 7R o 2 e E )

& wido] Ao Al R A4S & Yl A& ol o] = st aFE A
% 5=(downlink slot) == 733 A < 3 (uplink slot) 2] 2.& OFDM 4 & 9|
ol-&4d 7+ k= A2 on| gkt
38 9 H]'(normal) ]}\1 ZE:E H OFDM ME/] 7H _,A(Nss;?ﬁb) L L LA Eﬂ o]
S5 MNFwhiren, B ZH Y H &3 7| (vt G ‘/}E]'LHUJ] # 32

83 (extended) CPOI 4| 2% ¥ OFDM 41 ¥-9] /4=, 541 9] W &30 745,
B el W 5] 42 et
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[127] [3%3]
P e | e
0 14 10 1
1 14 20 2
2 14 40 4
3 14 80 8
4 14 160 16
[128] [3%4]
p Nssxll(r)rtb stlr:tme N7 N Ssllélzframe v
2 12 40 4

[129]

[130]

[131]

[132]

[133]

[134]

[135]

[136]

Al =gl A o] ) 729 d¥E vebdt) & 32 vhx| A 9
Hol & 1% A i, E A HAE A &Hehi= Ao ol T
¢ = A 8.7l 2] o] F4 (subcarrier spacing, SCS)°]

ol rlx
o

60kHzS! 73 -5-o] dd 24, ¥ 32 Fastd | A BZH (= g e)e 470 9
ExEe T e, 30 Al 1 A H Y 01—{1 24} EXEE

Al 2A, 1 E Gl 23 = = ER(E) s E 30 o] Hod
- Aot

E3H 1 Y-& F(mini-slot) 2, 4 == 7 A E(symbo) EZ T4 E 4% 9la1, ¢
AU EE U ALl A EE2 FAE 5 Q)

NR A| =€l o] A o] & 2] 2}l (physical resource)#} ¥+& 5lo], HH| L 3 E (antenna
port), A 18] = (resource grid), AF 2 A (resource element), A £ (resource
block), 7} &) & 3} E (carrier part) Lol arglE 4 9k

o3}, NR Al =Bl A a1e]d 5= Q1= 7] & AHd Eof tial 7414 o=

i
Ir

r&r

=

2RE F3E 7 e 75‘%, 2 7§ 2] ot} 3 E = QC/QCL(quasi co-located
<= quasi co-location) ¥HA o] ATFaL & 4= ik, o 7ol A, 7] BRI H 542
1 g-:H(Delay spread), =37 EH:HDoppler spread), T3} 4] 3 E (Frequency
shift), v 541 3}9] (Average received power), 21 EFo] ™ (Received Timing) -
Bt} o] & 29k

5 45= 2 WA Aol A Al gEstE Wi o] A8E 4= Q= A

A1 3= A 18] E(resource grid) 2] & ¥l & Y EFATE

L 45 3ok, Ak 2 =v Fakg o Ao R NN BTl ER

m 2 o o
fo at o it (T
(o]

- N
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[137]

[138]

[139]

[140]

[141]

[142]

[143]

[144]

[145]

TAE a1, s}l B o] 1424 OFDM A B E 2 TAY = A&
A A 0B V] &dhL, ool A H = A2 ot

NR A 2= ®"llo| A, A4 %] &= 4] & (transmitted signal)i= N4 N B g]o] &2
T = S s Tl ol e A 1 =E 24N, ol OFDM Al E&of &3
A EH T oA 7)ol M, M <NgEerolTh AV Neg o= A RS g 3&
e AL, o] =, 7 EE A EE R of Y e} Ak A9} eh ek A gl = drehd

A
T At

o] B, FEshs ko7 o], B EA 4 B QY X E p R st
Abel e BT A E 3l
55 2 Aol A AlQtsh WrE el A8 4 Sl NR 29 &5

T2E A%

£Fe Az Qo] B5e A8S 3 o F Sof, LE CPe] 45
shibel ol A9 S THsh), B4 CPel A% shtel Lol 6749
e AT METhs T mullo) A 4] Pukg b e,

-~
D>
£

5

o

e

db

M o 2

RB(Resource Block) T <3} 5] €1 o] & Gk Sl
7 o] ¥t} BWP(Bandwidth Part)i= 53} ol A Hme] 1431

Aol ¥, 32l 57 & 2 2] (numerology)(all, SCS, CP 4 o] 5)ol t-&-= 4=
1k kg 3= Al N7, 570)S] BWPE %3 7 sleh. vlol el E41&
23t BWPE T-all A 53 ¥, shuto] whdehe| <= st o] BWpRE 2431 €
T AT A 2= A kel Q@ A= A 2 A (Resource Element, RE) =
AAE W, shbe] A Aol v E 4

5 62 2 AN A AgHshz ol 488 4 i ey FE 9
T ERA A 2 a2 G5 et

T EEA 4 F Qe 2 E po)l gk A 1| =9 7} 8 A A
&iWMMWMMmiﬂ%ﬂﬁﬁﬁ%S%hnﬂﬂﬂﬂ%ﬁgiﬂ%%q
71N, k=0, NENS 132 FakE 4G
= AEZE ) el AEY AXE A A 5o A 845 AT
o] 3=, elel 2 4 (x )0l o] &gt} o] 7|e) A, 1=0, N, —1°]t},

T ERA AT QPG 3 E pell Bk AFel 8.4 ()= =4 Al(complex
value) a7 ol 3} &t} & (confusion)® 13 o] = 4 52 5A <Y
FE EE Bz SRR A 2 490, Ae5E p P Hi
E&(drop)E o, 1 A4 B4 %k{%cﬁﬁ’EEéf'akio] 2 =t

T3, B2 A9 E-S(physical resource block)< 53} 4 2] NRP =12
Q249 A1 elol 2 Aol fr

Point AT A &5 18] =9] 35 #3 A % (common reference point) S 2 A

%% s gt Lol BS54 5 glnk.
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>
o
&
I |
@]
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[146]

[147]

[148]

[149]

[150]

[151]

[152]

[153]

[154]
[155]

- PCell v} 0] tf 3} offsetToPointAl= 7] A A ¥l-& 18] UES] 2] 3]
AHg-¥ SS/PBCH E-5 3} X 1= 7H4 & A9l B52] 714 whe A B 7l 2] o] 9}
point A 2] T34 @ S AS vFER M, FR19] )3l 15kHz A Bl #]of 1H4 2
FR2¢] th3ll 60kHz A B 2]o] 7+A S 714 3 gl s E5 duninE R
¥ oL

- absoluteFrequencyPointA+= ARFCN(absolute radio-frequency channel
number)°l| A ¢} o] 3T H ¥ point A2| F=3}- X & L EFIT

FE 22l £E-E(common resource block)E-2 A H.7l ¢ o] 7+4 A #of of 3t
F ot o Aol A 0FH HE 2= U ¥ (numbering) H T

AMEFN o] -2 A “ol] ek 3-8 A 5 09 subcarrier 0] T4 - 'point

A} A A g}, Faba o ol A FE Al B H S (number) et A B7N €] o
A A ol @ A9 2 A ofof S8h4] 13} o] oA = gl
(=211
_k_

Hegp = NinB

o 7]l A,
k
k=0

o] point AE F4H & &} subcarrier?l] 3l &3S point Ao AT A o=
dolE 5= vk &8 A 5552 U9 % 9 E(bandwidth part, BWP) U] o] 4]
0+-H

sizc
Npwp, —1

7HA] M3 7k v A A A,

1

= BWP2| 50|t} BWPiolA B 29 &2

"rrB
GFTEAYBE
"crRB
2ol §A= obel 42314 20]) <] 8 ol 4= gl
(=221
nerp = Mprp T NEWE
o 7] ol A,
‘)V];t{.;/:tl’yl

= BWP7} &5 A%l &5 00l i) & o2 A 2tshi= 35 A 554 4 A
] o £ 31 E (Bandwidth part, BWP)
NR A| 2= €-& &} 1} 2] component carrier (CC) & & o 400 MHz7}A] A 4= 4=
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[156]

[157]
[158]

[159]

Att. o] 21 & wideband CCol A & 2tah= wike] 344 CC Z Aol th & RF &
A A2 FAged g e e 252771 5= o 52 8] wideband
CC Wl &2F38F= o2 use case & (e.g., eMBB, URLLC, mMTC, V2X &)<
aH s o sl CC Weoll =3k tf & ' 2 A 2 thE numerology(e.g., sub-carrier
spacing)7F A 1€ &= it} =& @ M2 F ] bandwidth ] o)) $F capability 7+

E ot} ol & 1 35le] 7] A 52 wideband CC2] A A bandwidth7} o}
A7 bandwidthol| A ¥F & 2 et 5 dhol] Al A A1 4= gl o, sl A7
bandwidthE- ¥ 2] bandwidth part (BWP)Z “d 2] $tt}. BWP<= =3} 35 Aol A
A <8t resource block (RB)E = 7/ 5= 9.2, 8F1}2] numerology (e.g.

sub-carrier spacing, CP length, slot/mini-slot duration)®l] t]-5-2 4~ 3}

Sk | 7] A 22 Wl 7] configure ¥ L] CC Woll A &= tF=2] BWPE
AT 4=t} A o] 2, PDCCH monitoring slotol] 4] &= Aol 4 0. 2 22 Fab=
Qo= 2FA 8= BWPE 24 81 al, PDCCHell 4] A A 8F+= PDSCH+= 1 XR.t} &
BWP “J-<l schedule®d ? 9} .22, 54 BWPY UEE©] &&= 4§ load
balancing S 913l ¢ UEE S & BWPE A AT 4= v}, =2, o] - 4l 719
frequency domain inter-cell interference cancellation & 312 5}o] A 4| bandwidth
= 7h8-d) 4 ¥ spectrumg v A 8l 2L %FZ BWPE S 54 slot Wol| &= A
4=t} =, 71 A 52 wideband CC 9} association® kol Al 2 o] & 3} 9]
DL/UL BWPE configure 8l & 5+ 1.2, 54 Al A || configured DL/UL BWP(s)
% A o] & 3t} DL/UL BWP £ (L1 signaling or MAC CE or RRC signaling 5 ©]
2] &}l) activation A] Z = 131 T}E configured DL/UL BWP & switching©] (L1
signaling or MAC CE or RRC signaling 5 °l 2] 3l) x| Al 2 5= 1A timer
71HES = timer 4k©] expire ¥ A 3| %] DL/UL BWP Z switching 2 = &= AT}
o] m, activation’l DL/UL BWPE active DL/UL BWPZ= 73 9] ﬁu} 1R el
initial access 74 ¢l ) A1}, =2 RRC connection®] set up ¥ 7] A 52
gl A = DL/UL BWPell tll g configurations 521 8FA] 3t 4= 9l=t],

o] & & 4 8ol A ko] 714 3= DL/UL BWP:= initial active DL/UL BWP&}aL
Aol g,

o Y 3 AubH MS AE

578 3GPP A 2=¥lof] o] & ¥ = EE AdE E A AT AES

A A BT}, A Al Al Ao A g8 7| x| Sk o g2 1 g 3FaFE =1 (Downlink,
DL)E 53l JHE Falstar, vtk 7] X3 o = 48k =) . (Uplink, UL)E -3
ARE QAEPT /19T ehde] H4Aahs Gz dolE 2 T Ao
YR T, o Fo] H424 shiz AHe| HF/G w0l wet U 2o

A o] EA gk,
G Aol AX AL Mmool Aof) XIYG g A 7 A7 TU]E R
59 Z7] A ¥4 (Initial cell search) 2}%]-2- =3 3Ft}(8701). o = ¢ 8f], @b
7| A= & 2 HE| 55 & 7] 4] & (Primary Synchronization Signal, PSS) X - & 7|
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[160]

[161]

[162]

[163]

[164]
[165]
[166]

[167]

21 % (Secondary Synchronization Signal, SSS)& =41 3}
o]

/31 D %_9] ZJEE :§J' ‘:61— 2= 0114_ 3 T, D}UE}F_
Z)| & (Physical Broadcast Channel, PBCH)E 413} ¢]

Aok A, @2 7] Al 2 A Ao A heke A 22 Al §(Downlink
Reference Signal, DL RS)E =215l o] slaked =1 A el & gl e 5= )

Z7] A g g upR a2 F2] 351EFE A Alof Al 'd (Physical Downlink
Control Channel, PDCCH) ¥ 7] PDCCHell 2 & g B0 ufe} Ev] st =
& | 4 (Physical Downlink Control Channel; PDSCH)& =213t S 2 4] &1
TA AN A28 AR E &5 5 JIrk(S702).

A, 7| A Tl AR A AE S0E A8 T4 20| gz A5
e 7] A =ro thaf el %4 34 (Random Access Procedure, RACH)-S
T3 5 ATHS703 A S706). ol & A&, b =] o] 34 A (Physical
Random Access Channel, PRACH)= E3ll 54 Al 28 2| g E
&413831(S703 ' S$705), PDCCH 2 t]-8-3}+= PDSCHE E-3ll 2] 1 E-of tf ¢k
=% H A X ((RAR(Random Access Response) message) S 4212k 4= It} A A
7|49 RACH®| 79, 714 0 2 =& 8’4 A x}H(Contention Resolution
Procedure)E 9~81 & 4= 21 T}(S706).

/\]—/\61— H}ﬂ_ 7ro XJX].E /‘63 3l thu e ]‘16‘ %_]E]_le o] /\o]—
A 2FE A PDCCH/PDSCH 5221(8707) 2 &) A&+ 7 &5 A 9 (Physical
Uplink Shared Channel, PUSCH)/& 2] /3-8 =1 #| o] A d (Physical Uplink Control
Channel; PUCCH) $41(S708)& #3 & = it} 53] @2 PDCCHE %3¢
5hekel A Ao} % H.(Downlink Control Information, DCDHE =418 4= Sl t}.
1714, DCI= Yol th &k 2l & AR ol & Ao AR E E3etH, ALE
%0 upeh Elo] A b 48 - Ak

9, o] ARG Hal /14 o] FABHE i wido] /| AT o

T8 Alo] A H.= oF e /743 21 ACK/NACK 21, CQI(Channel Quality
Indlcator) PMI(Precoding Matrix $1 9] ), RI(Rank Indicator) 52 2313 = 3l
S-S <23k CQUPMIRI 5] Ao 4 B & PUSCH %/%:+= PUCCHE & 3

{‘2

F A 2% FA

-

~—

ol
o
oo

>

|

ofy
r> m
21_1

*’—’T‘( Initial Access, JA) & 9] o] < (Random Access, RA) 34

SSB(Synchronization Signal Block) A4~ 2! 3¢9 =%}
T 82 SSB F-ZE o Al &t} UEE SSBol| 7| Hkslo] Al el (gearch), A] 2~ Bl
AR HE5 27 452 AW 449, DL 54 52 538 4 2t SSBi=

= T M

SS/PBCH(Synchronization Signal/Physical Broadcast channel) £ 3} -=-8-H T},
% 88 x5, SSBE PSS, SS9 PBCHE 4] 1T}, SSBi= 471 2] ¢14:%
OFDM 4 £-E0f] 7-4d 5™, OFDM 4 &8 2 PSS, PBCH, SSS/PBCH 5=
PBCH”} A%-Ht}. PSS9} SSS= 247 171 2] OFDM 4 &3 1277 €]
FHbE 5 R 4 ¥ 51, PBCHE 3719 OFDM Al &1} 57671 9] #5052
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[168]
[169]

[170]
[171]

[172]

TA ¥t} PBCHO = Z & (Polar) Z=& 7|HFo & A ay/t] 7 ¥ a1
QPSK(Quadrature Phase Shift Keying)®ll 2}
¥ 2 (modulation)/ % Z=(demodulation) ¥ t}. OFDM 4! % W] PBCHE PBCHS] &4
W2 gho] v ¥ = dlo] ¥ A} & A (resource element, RE)E 3} 4} 7| PBCHE
gk H=x F2 4l S (demodulation reference signal, DMRS)7} ¥ <3 ¥] = DMRS
REE = 7 ¥t} OFDM 4l &2 A+9l &5 & 371 2] DMRS REZ} A4 3HH,
DMRS RE Aol ol 3= 371 2] d] o] ] RE7} & 4] 3t

) & M (search)

4 §HE UBZE o] ARy 5715 85 eta, 4] el A
ID(Identifier)( o], Physical layer Cell ID, PCDHE A &3h= 245 2| v gt} PSS+=

A ID Z155 el A A IDE A& s8h=d AR& ¥ oz, SSSi= A
AZEsh=d AMSE T PBCHE SSB (A h) 18l 2~ A& 9 sl ¢ A&

3|
AL-HT,
UES] A &b 1142 317 32 59 o] Aeld 4= At
[3%5]
Type of Signals Operations
Ist step PSS # 55/PBCH block (SSB) symbol timing acquisition
# Cell ID detection within a cell [D group
(8 hypothesis)
2nd Step SSS # Cell ID group detection (336 hypothesis)
3rd Step PBCH DMRS = 558 index and Hal{ [rame (HF) index
(Slot and frame boundary detection)
4th Step PBCII « Time information (80 ms, System Frame Number (SI'N), SSB index, 117
# Remaining Minimum System Information (RMSI) Control resource set
(CORESET)/Search space configuration
5th Step PDCCH and PDSCH # Cell access information
= RACH configuration

3367019] A ID Z1F o] SAEaL, A ID 15 H 2 3719 A ID7}F EA g &
100870 2] A ID7} A4 ge), Ao Al D7} 43k Al ID Z1Fof ¥t 4 H = 47|
Aol SSSE B3 Alg/&8 5, A7 A ID W 3367) AE 5 A7 Al 1D 3k



20

WO 2022/154577 PCT/KR2022/000737

[173]

[174
[175
[176
[177

—t e e

[178]

[179]

[180]

[181]
[182]

[183]

4H = PSSE Tl Al w/E S5tk 93 SSB A EE ol A @

SSBi= SSB 7| (periodicity)ol] 23] 7|4 o2 HMEH T} 2 7] A 5 Al
UE7} 744 3= SSB 71 7] & 20ms = g o] f o}, 4 5 <
Yl E L =4, BS)ell €&l {5ms, 10ms, 20ms, 40ms, 80ms, 160ms} = 3L} =
A9 7 Aot SSB F71 9] Al 2} Aol SSB B 2 E(burst) Al E7F 444 T
SSB H2AE M E &= Sms Al{F =95, sF2-Z 8 ¢hE 74 5™, SSB+ SS
Bl22E AE Yol A Hol LA A5 5 ek ssBe] Aol A% 35 LS
ghgabe] Fatar v ol upe} v 3 o] 2o 5= qlnt shuhe] 52 A
2711¢] SSBE =gt

- 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 = E A E ol A SSB F 1.2 A 91 X] 7} L rkga} 1hA of) whe} A o]
= AT SSB F-H.of A[ZF 9] X]3= SSB Bl 2 E A E(F, dh-3Z e ) el A Az
Aol w0 ~ L-12 18 " THSSB <82,

el 315 Fpan) el 4 o] sspiel 214
SSBE 2| & A% A AEAE-S A f-(unique) T E 2+ §
e 2a A2 A 284S 7hE 3= 9l

UE:= SSBE A& o224 DL 715 &5 5= 3tk UE= 454 SSB (A1)
ezl 7wketo] SSB M AE A Ee] 25 A e 4= §laL, ofdl] upe}
A Eyga oy AAS AES 4= uk A SSBUF &=
T Q- Y Ao HE = Al 28l Z ¢ H S (system frame number, SFN)
QR o} sp-2 Q) XA GHE o] &ato] A EE 4

T-A A 0% UE+= PBCHZFF A7) PBCH7| 48 | o] tht 100 E
SFN< 853 = Itk U5 08, UE= 1 H| E st2-Z e 9] AN AR E 5T
th d & 5o, UEZ} &F2-2 8 XA H|E7F 022 M ¥ ¥ PBCHE
Zd5-oll+= 771 PBCH7F €8k SSB7F 29 ¢ o 3l A 8F32-32¢| ¢l o]
1 ghebst 4= 9lar, S g Q) A A H|EVE 12 AW ® PBCHE A& 3
of = 471 PBCH7} £:3F SSB7F ¢l ) | 5 W A afZ-2 ¢ ¢l of] &ghrhar
o AT} AR R e 8 UE= DMRS A 29} PBCH7} Y2 += PBCH
ol Z=of 7|gkste] 47| PBCH7| -8 SSB2] SSB Q1 9l A~ & & 53 4= Q)

%0

ooy B d
rf oo s iy

SI+= vlAE A B %%(master information block, MIB)2} &2 A| 2~Hl A 1.
H5-(system information block, SIB)E & - Xt} MIB 2| 2] A] 2] A H (system
information, SI)3= RMSI(Remaining Minimum System Information). .= *| & & 4=
UTE AA & AFRRE 32 AT 7 AT

- MIB<= SIB1(SystemInformationBlock1)& = 3= PDSCHE £~ A& 8h=
PDCCH®| YU H H & ¢ 8 41/atefv|e| & 981 SSB2| PBCHE -4
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[184]

[185]

[186]
[187]

[188]
[189]
[190]

[191]

BSel o &l HEHrt. o & 501, UE= MIBell 7] §F5}o] Type0-PDCCH & & &Y
& ZF(common search space)S ¢ ¢t CORESET(Control Resource Set)©] <= Al =4
ZH1e %= 9t} Type0-PDCCH 3 ¥4 72 PDCCH B4 & 3ke] dgoln,
SI WA X & 227 %% 3li= PDCCHE A4-31= d] AF8-¥ U} Type0-PDCCH &%
EHA] F7ko] E A8k 7 -, UE= MIB W 2] A B.(el, pdech-ConfigSIB1)©]]

=2
7| qtste] (1) CORESETS 1A st &9 A% (contiguous) AHY 55 2 skt
o] F2] o £=H (consecutive) 4 &5} (ii) PDCCH 7] 3] (occasion)( )|, PDCCH
T2 4l ﬂ ARE SRl 1) E AA D 4 9tk Type0-PDCCH &% # 4
ko] EA LA &= A9, pdech-ConfigSIB1-2 SSB/SIB19] & A 8F = =3}~
X1 2} SSB/SIB1o| A8k 4] e Fuba= R ol e A H S A F gk

- SIB1-& U A SIBE (0] 3}, SIBx, x3= 2 o142 A 9%)9] 7F&4 (availability) 2
2AEHE (), AE F7LSFEE S Z27hI B AR E e 5 &
SIB12 SIBx7} 77| A 0. & H 2 = 7| 2~ E ¥]=X] on-demand ¥4} ol 2|3} UE2]
230 o) AFEH=A ARE L E Tt SIBx7}F on-demand 2] o] 2] 5|
A FE = 45, SIBI-=UE7FSI 24 & +dlel=d Hast YR E L83t 4
AT} SIB1-2 PDSCHE &3 Xﬂiﬂ W, SIBl= ~=7& % 8= PDCCH+=
TypeO-PDCCH &% 4 315 53 A&¥ ™, SIB1S %71 PDCCHel | &
A A ¥ 3= PDSCHE -3 {%-ﬂﬂ}

- SIBx+= SI #|A| Al ol) 323} 5] PDSCHE &3l A& ¥t}
F71H o8 WAEH= AL AR5, SI-U =5) Woll A A

A A I golE-v] A

SSB H{~E A E Ulo| A SSB= H U] L7} AEE 4 e, SSB7F A A =
A ¥ = g/ X = BS/AE 2 defd 5= Qo) SSBUF A A R ASE =
M A= dol E-n A 7 548 8] AFE ™, A A =2 A5H SSBol| gt
4 H7}F UESN Al A&t}

ol o] X <£=(Random Access) A4

UEQ] 19| A4 B4 7 6% % 1037 o] 293t 4= ),

[326]

-l?i

Zko] ST M| Al A] =
et

oby

Type of Signals Operations/Information obtained
1% step PRACH preamble m UL * Imitial beam obtainment

* Random selection of RA-preamble ID

2% step Random Access Response on DL-SCH | * Timing Advanced nformation

* RA-preamble ID
* Imitial UL grant, Temporary C-RNTI
39 step UL transmission on UL-SCH * RRC connection request
* UE identifier
4% step Contention Resolution on DL * Temporary C-RNTI on PDCCH for initial access

* C-RNTT on PDCCH for UE in RRC CONNECTED

Aol W& g e g SRR AMGHT o5 B0, o HE AL
UEY T 27] A4, =98, UE-E ¢ 7] E(triggered) UL H o] B A &0 AL-&4
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[192]

[193]

[194]

[195]

[196]

[197]

i

A~
T

%

T St UE= 949 A& g & T3 UL SV UL Af Al s 95
Atk Yo A& A2 74 A 7] W contention-based) Q2] A & 1A 7}
3 @] (contention free) Y| A& A o2 FHHAT]

L 10& 9o A Ao Al E gt 53] = 102 A A 7Rk o] &
BA & o Al gk,

WA, UEZF ULO A 91 o] A& abgd o] Msgl=2 A4 919 A& 2ol &8
PRACHE Fall A& = dvh(el, & 109 (a)9] 1701 F2).

MEUE F dol & 7H = 99 A& ZelE A aso] Alddn. 1
Al 2~ 21 0] 839+ 1.25 X 5 kHz9| #-1HE5-3} IHA (subcarrier spacing)©l] o 8
g5, g2 Al o] 139+= 15,30, 60 2 120 kHz2] F-4k53} 7H2A o o 5]
A -gE o

thape] Tl olE ¥l 5 o] al) L= 1 o] 4Fe] RACH OFDM Al 25 2 A &
o& £ 8 Z 2] 2 (cyclic prefix) (B/HE= 7FE A ZH(guard time))oll <] 3]

Aol ), Mg 9 g RACH A A (configuration)©] 7] A o] A2~ A 1 of
323ty of UESN Al Al -t} 471 RACH A A2 PRACHS] {-ukg3} 314, o] §
7bsd Y pEE, ZHJE X9 o A5t AR E x93} 47| RACH
2742 SSBE 3 RACH (M E-F3k) A1 & kel et A B E 293t UE=
AET 52 A8 5 SSB9 ¥ RACH Al E-F-0h zhel ol A 9l o] 5 <
AEZ At
b AF-S 91 ¢k SSBO| Y AIgkol VI ES] =0l ofsl] AAE 7 Ao,
SSB 7|Hto & A H32 A 4221 A (reference signal received power,

UAZL S F55H= SSBE 7IHEo 2 RACH Z i E9] A% =
AAEo] Tt d & Eof, UB= YAIALE 531 SSB(E) 5 3V &
SSBell 1 ¥ RACH #H¢l2 7|HEC 2 RACH Z 4 &5 A

ol

=

~
>
0
T

)

BS7FUEZHEH 99 & el ES A8k, BSE 99 44 3 H(random
access response, RAR) M| Al | (Msg2)E 77| UESN Al A &-sttl(ol], &= 102] (a)2]
1703 #%). RARS 1} 2= PDSCHE 2712 ¥ 3= PDCCHYE <2 9] A 45(random
access, RA) 41 Y| E$] =1 1 A] 28 ZH(radio network temporary identifier,
RNTI)RA-RNTD)E CRC v}~ 7] ¥] o] A& ¥ Th RA-RNTIZ v} 2~7 ¥ PDCCHE
AZ3%UEE 7] PDCCH7} Y2 DCIV7} 227 & % 3= PDSCHZ FE] RARS
218 4= 9lth UBE Aalo] Agg Zel e, & Msglell st o] 14 %
A K7} 7] RAR Woll $li=A] I gte), zpal o] 43k Msgloll thak ¢l o] x4
QR EA A of = AV UEZF A48 el &l tigh o] 14
Z ] PE D7} EA| A o Frof] o & whekE 5= 9l o) Msglol Ul g & ol
O H, UE+ = 109 (b)<} o], A= 25 (power ramping)S- -3 5} 4] RACH
TNES A B ol el AAET 5 AT UEE 71 H2e] 4=
&4 9 Ay A JHEE V[REe R LB o] A o o) gk PRACH A%
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[198]

[199]

[200]

UE 9 Al(temporary) 2 RNTI(cell RNTL, C-RNTI)E 3]
A

e g ALt
o H AAE T UL E7I3HE f% ol o] Eil s Y H UL THE B
¥ 3}stt}, 9l A] UEZF PDSCH
ol A Apxlel] et Aol HE ¢ AW E A8, 47| UE= UL 57| 38H&
S Elo] ™ of =Wl A (timing advance) 4 ., 7] UL ZI ¥ ¥, UE <) A](temporary)
4l RNTI(cell RNTL, C-RNTDE ¢+ 5= It} 47| Elo]l W o =ull s A W =
A& A AT Ag gol WS Ao &= | AFE¥ T UEe] 9] 3 PUSCH/PUCCH
Aol YES A wol| A AE Q) etol ™ 3 o] 2 H(align) ¥ =5 37|
A3, I ES A (ol: BS)&= PUSCH/PUCCH/SRS =41 2 A H 3 g Q] 71 A gk
x}o]%éﬂo} ]37]H}O§_E}o]ulo-]1:uﬂ/\ XJEEEEZF‘R} /\17]
UET 99 H& 9 ARE 7w o2 e A 3 Ad Aol A UL A5
Qo] H & 4o Msg3RA A5 F = ATkl & 109] @)9] 1705 7). Msg3
RRC 172 8% 2 UE A H 25 233 4= St} Msg3oll U &t & o2 A,
HEH A= MsgdE S 5= 101, o)== DL el A o] ZA a2 w Al A =2
5 5= Arkel, = 109 ()9 1707 F%). MsgdE 74132 24, UET= RRC
AAR Aol A 9l
e, A el A ﬂr%i% UE7L th& A £ BSE =0 H 3k
Ao A ARG E A, BSS WHE e ofal &= Aol 3E 5 2
- o] A& A o] 7] ARl Jﬂr@% AR 71dk ¢l o] & oA 7
FrAFSELE. TFRE, UEZE 579 o] & 2l &5 T A 2 &8
deol2 Melsl= A4 7u o] W A4 de, 7“3-231 o] A& 74 o]

:\9

C.

A UBZE A2 32l 913t 28 212 514 322 byl BSel =19
871 UBON Al 23 et g el A< Zel il thet B H= RRC HIA A (o,
= 9w Welyo) Z8% A} PDCCH £ tﬂ(order) 53 UES A Al &€ 4=
QIet. <ol 314 o] A H W UES A8 9ol 3% 2e] 952 psel /]
A% Feh 47] UB7H 7] BS2 P <ol 5% 3 & skl 47 o) 14
A& 2+ E (complete)H T}

Al A5gk v} o] RAR W UL Z1# E = UE°l 7l PUSCH A &-&

A EFH st RAR W UL ZHE] 9%t 27| UL A4S Y=+ PUSCH+=
Msg3 PUSCH® # &} 7] & 3t} RAR UL LW E 9] 7 €l == MSBel| A A] 235}
LSBoll A E141H, i 70 4 o] ),
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[201] [3E7]

. Number of

RAR UL grant field .

bits

Frequency hopping flag 1

Msgd PUSCH frequency resocurce 19
allocation o

Msgd PUSCH time resource allocation 4
Modulation and coding scheme (MCS) 4
Transmit power control (TPC) for 3
Msgd PUSCH '

CS] request 1

[202]  TPC "8 ¥ Msg3 PUSCHS| A& A=& A3t v AFSH M, d & 5o, &
goll uhet 3 A f T

[203] 3E8]
TPC command value [dB]
0 ~f
1 4
2 2
3 0
4 2
5 4
6 6
7 B

[204] AR Ze] o] HE HA oA, RAR UL 2 E WY CST &% == UE7}
H| 5714 CSI B 5 3 & PUSCH % 5of] 3£3AZ AQ1IA| o 35 A A| g,
Msg3 PUSCH A %S 9 gt Fukdu) 1124 & RRC I o] o &) Al ¥ o).
UETE Y g Au] 2= Alg Aol 5dg b = dhdu} Aol A PRACH 2 Msg3
PUSCHS A%31A 2 A o]t}h Msg3 PUSCH A48 93 UL BWPE
SIB1(SystemInformationBlock 1)l 2] 3l <] A| ¥l T},

[205] %= 11+ 2-step RACH A A5 Agstr] Y¢ BHo|th FA A2 & 119
()= A A7 9 9] A &(CBRA)S A8, & 119 (b)E
H]-7d A (contention-free) Y 2] 5 £-(CFRA)E L= A| gt

[206] 5 11004 WA X AMSGA)= = 2] 9 E-(preamble) X 3| o] 2 =(PUSCH
Aol 25)E 3 2R ET Ho] R == AgF W thF EH(time division
multiplexing, TDM) W2 0 & t}F st o}, WA A B(MSGB)+= H Al %] Al of g
S © 2 M, contention resolution, fallback indication(s) 2 /% = backoff
indicationE 98l A%< 5 s}

[207] 2 GAAMAM AEHE 7|4 &9
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[208] UE: User Equipment

[209] SSB: Synchronization Signal Block

[210] MIB: Master Information Block

[211] RMSI: Remaining Minimum System Information

[212] FR1: Frequency Range 1. 6GHz ©]3}(¢l|, 450 MHz ~ 6000 MHz)%] =3} & & &
A1 .

[213] FR2: Frequency Range 2. 24GHz ©]”¢2] millimeter wave (mmWave) % < (4],
24250 MHz ~ 52600 MHz)& #13.

[214] BW: Bandwidth

[215] BWP: Bandwidth Part

[216] RNTTI: Radio Network Temporary Identifier

[217] CRC: Cyclic Redundancy Check

[218] SIB: System Information Block

[219] SIB1: NR deviceE< 9+ SIB1 = RMSI (Remaining Minimum System
Information). NR &7 2] cell <o 3 AH 52
H 2 = 7] 2~ E (broadcast) ).

[220] CORESET(Control Resource SET): NR 7% ¢| candidate PDCCH decoding <
A 523} 5= time/frequency resource

[221] CORESET#0: NR device &S ¢ ¢+ Type0-PDCCH CSS setol] ol $ CORESET
(MIBell A 74 %)

[222]  TypeO-PDCCH CSS set: NR ¥+%Ho] SI-RNTIO 2]8] 2~ EH ¥ CRCE 2=
DCI format2 9] $F PDCCH candidate = 2| Al E& ¥ U ¥ & 5}+= search space set

[223] MO: Type0-PDCCH CSS set-= 9] 3 PDCCH Monitoring Occasion

[224] SIB1-R: reduced capability NR device s & ¥ ¢t (additional) SIB1. SIB1 3} H %= 9]
TBE A/d ¥ o] 'HE o] PDSCH=E W& == 2 5ol e-AE A5

[225]  CORESET#0-R: reduced capability NR device 52 $] 3+ CORESET#0

[226]  TypeO-PDCCH-R CSS set: redcap T2 ©] SI-RNTI®l| 2| 8] =~ 353 H CRCE
Z+= DCI foramt-2- ¢ §F PDCCH candidate 5 2] A| EE .1 E] ¥ 8} search space
set

[227] MO-R: TypeO-PDCCH CSS set-2- ¢ §F PDCCH Monitoring Occasion

[228] Cell defining SSB(CD-SSB): NR SSB 5 RMSI scheduling A B.& ¥ &-3}= SSB

[229] Non-cell defining SSB(non-CD-SSB): NR sync raster®l] 1l X] & ¢ ©. 1},
measurement 8- 0.2 3] & cell2] RMSI scheduling 4 B.& ¥ 3}31%] &+= SSBE
29t 8HA 9k, cell defining SSBO] A A& ¢de|F= ARE 234 5 U=

[230] SCS: subcarrier spacing

[231] SI-RNTI: System Information Radio-Network Temporary Identifier

[232] Camp on: “Camp on"> ©H0] cellol] 231 A A <1 -8 A H] 22 (potential

dedicated service)E 7N Al st A Y X 8 51 H 2 =7l 2~ E A H] 2 (ongoing broadcast
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[233
[234
[235
[236

—t e e

[237
[238
[239
[240
[241
[242

e e e bd e

[243]
[244]
[245]
[246]
[247
[248
[249

[250
[251

—t e e d

[252]

[253]

service)E TAI S FH|7FE W HEHIY T )=

TB: Transport Block

RSA(Redcap standalone): Redcap device H=+= service T+ A| ¥l 3} cell.

SIB1(-R)-PDSCH: SIB1(-R)& A% 3}+= PDSCH

SIB1(-R)-DCI: SIB1(-R)-PDSCHE 2~ 7% & 3}4= DCI. SI-RNTI®] <] 3]
227 355 ¥ CRC(Cyclic Redundancy Check)E Zti= DCI format 1_0.

SIB1(-R)-PDCCH: SIB1(-R)-DCIE # &3} PDCCH

FDRA: Frequency Domain Resource Allocation

TDRA: Time Domain Resource Allocation

RA: Random Access

MSGA: 2-step RA typeE A &F 91 2] 514+ 2212 preamble 3 payload .

MSGB: 2-step 9 9] 5] & A A}oll A MSGA®] response. MSGB+= contention
resolution®l] T g} response(s), fallback indication(s), & backoff indication® -/J % .

RO-N: normal UE 4-step RACH and 2-step RACH(if configured)E ¢ gt
RO(RACH Occasion)

RO-N1, RO-N2: normal UE 2-step RACHE 9| 3l| A] separate RO7} 24 & 75,
RO-N1(4-step), RO-N2(2-step) & 7

RO-R: redcap UE 4-step RACH and 2-step RACH(if configured)E #]3}©] RO-NZ}
HE 2 A% ¥ RORACH Occasion)

RO-R1, RO-R2: redcap UE 2-step RACHE 9|3l 4] separate RO7} 2 A & 745,
RO-R1(4-step), RO-R2(2-step) = 7+

PG-R: redcap UEE Il tH §F MsgA-Preambles Group

RAR: Random Access Response

RAR window: the time window to monitor RA response(s)

FH: Frequency Hopping

Z <+ 5G main use case 5 (mMTC, eMBB 1] 31 URLLC) ¢] ©l|, mMTC<%} eMBB,
Y= mMTC2F URLLCO] A 7 use case G G ol g 52 5/AN 7} ol a1
It} ool ul}, o] 2] 3k use case 52 device cost, power consumption, form factor
o B rEH g A dsty] /g kel da o] FUhE A gl

ol & gk -4 of vhik-g E 1 A A o] 4] = (NR) reduced capability UE/device, "=+
=] 4] (NR) redcap UE/device = & ¢+T}. B 8F redcap device 2} 7438l 4] 5G main
use cases = 55 1= 1L 59 atLf o4& Al Ekis A REA QI NR ¥EE NR
(normal) UE/deviceZ % $+T}. redcap W'dh -2 low device cost/complexity, low power
consumption, small form factor 5 & AXF = dFRE S 517] 98l A
IMT-2020°1l 4] 4 2] 8}3= 5G key capabilities (peak data rate, user experienced data
rate, latency, mobility, connection density, energy efficiency, spectrum efficiency, area
traffic efficiency) & ¥+ capabilityE 2] =4 © 2 reduction A 71 @2 4= Q1)

redcap device 9] target use case =<1 mMTC2} eMBB, "=+ mMTC<2} URLLC®]|
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)

—

A% 5G use case 9 & E YA Aol A = H 2] redcap use case EZ A g}
z

[254] of| & E0], redcap use case 5= U3 &2 9~ ).

[255] [redcap use cases]

[256] Connected industries

[257] - sensors 2 actuators< 5G networks 2 core®l] 14 %

[258] - massive IWSN (Industrial Wireless Sensor Network) use cases 2 requirements &
33}

[259] - &Aool W9~ & URLLC AH| ~EW ofvel B W o wiH g &
7HA A8 A F B H S (mall device form factors)] & 7-AFEH-S 2k = H| 0l
A 7Fe] A 8] 2~ E (relatively low-end service)

[260] - ol st Au| Ao sk 2 ?/\}ﬂp——o— LPWA (Low Power Wide Area, =5,
LTE-M/NB-IOT) 5.t} ¥ %] 7k URLCC 2 eMBB H.U} 4

[261] -of| & 59, o] Y gt 7 9] devices< pressure sensors, humidity Sensors,

thermometers, motion sensors, accelerometers, actuators, o= 3 ¢t
[262] Smart city

[263] - smart city verticali= =A] AYLES Bt a4 02 RUHY 2 Aojsla
SA AFAENA AMul 25 Awety] g oy =3 2 A& 25+

[264] - 53], A ZH 25 2] 1 X = smart city 2] H A Q1 H5 Wol g} FAE 2
A E Fofoll M= Hg Al i<l

[265] Wearables

[266] - wearables use case smart watches, rings, eHealth related devices, % medical
monitoring devicesS E 3§13}

[267] - 737] use caseE ¢ 8k SH7R] 532 deviced] F7|7F 2ok A

[268] redcap use case & - Low Power Wireless Area (LPWA) W& (o|: LTE-M,
NB-IoT 5)°ll 2|84 = bit rate, latency 52| ZFHNA 2| o] E7aa 4= 3)
NR @8 7|58 o= X Yol 7F5e 4= 9J o} vk A % B]-& form factor,
e g 1 5o SHoA amEEAd 7

[269] 71 2] use case % &2 low cost, low power, small form factor 5 2] 542 2=

redcap @& = 5G U E S| Ao A A5tz A& dd Al 2 {4 v]& A7
2HE 7HAY & 5 ATk

[270] redcap use case =~ W' 555 target bit rate, latency, power consumption, & 2|
S o A 23] thgh(diverse) 2 7-Al8Hrequirement) 52 ZE 7| B =], o] 218
redcap requirementE-> X redcap use case =9l helA FF4 o2
A &% =(generic) & 7T-AL8HE 3 54 use case(s)oll TF 4] -8 %] =(use case specific)
QTANER EE S Ak

[271] o & 5o, @ 7}x] th 324 Q generic “1] 31 use case specific requirement = <>
U3t 28 9 ATk

[272] [Redcap requirements]
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[273] Generic requirements

[274] - device complexity/cost: A 2 %] (device) F & ol et T2 &7+
Rel-15/Rel-162] 313 (high-end) eMBB % URLLC deviceE 1l H] 8l device cost 2
complexityg- F27] st Al o] AL A3 A Q] sensors <.

[275] - device size: T 2] use caseE 9 ¢+ & T-AFSH-2 A8 & I E (compact form
factor)E Zt= device designE 7} 87| shi= A Y

[276] - deployment scenarios: system+= FDD 2 TDDE 9§} ¥.<= FR1/FR2 band &<
A s okgh

[277] Use case specific requirements

[278] Industrial wireless sensors

[279] - reference bit rate: < 2 Mbps (potentially UL heavy traffic)

[280] - end-to-end latency: < 100 ms; ~ 5-10 ms for safety related sensors

[281] - battery: at least few years

[282] - communication service availability: 99.99%

[283] - stationary

[284] Video Surveillance

[285] - Reference bit rate: < 2-4 Mbps for economic video; ~7.5-25 Mbps for high-end
video (UL heavy traffic)

[286] - Latency: < 500 ms

[287] - Reliability: 99%-99.9%.

[288] Wearables

[289] - Reference bit rate: 10-50 Mbps in DL and >=5 Mbps in UL for smart wearable
application

[290] - Peak bit rate: 150 Mbps in DL and 50 Mbps in UL

[291] - Battery: multiple days (up to 1-2 weeks)

[292] A71e] Ml 7FA] o 354 91 redcap use case®l] t gk 7l 25 2] 91 use case specific

requirements 2| o A= 3% 99} A},
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[293] [3%9]
Use cases Complexity | Form factor | Bitrate (Mbps) | Latency (ms) Mobility Battery
Industrial Very low Very small Afew Tens of / Stationary Years
Wireless Sensor Afew V
Video Low 2 Small Afew/ Hundreds of Stationary
Surveillance Tens of
Wearables Low 2 Small Tens of Mobile Weeks
[294] 1) safety related sensors
[295] 2) U HE NR device®ll H] 3]l low complexity
[296] +71 9] redcap requirement &2 Wi} 7] %] = 0] Zﬂ &5 o ] 7HA
feature 5(2] 3ol o &l A TH2 4= It} T2 redcap requirement & &
WA 7] 7] 9t @/ 7| A 5r o] X ] EF= feature S 7} sub-feature 5 ©| T g+
o Aol .
[297] [redcap UE features]
[298] Complexity reduction features
[299] - Reduced number of UE RX/TX antennas
[300] - UE Bandwidth reduction
[301] - Half-Duplex-FDD
[302] - Relaxed UE processing time
[303] - Relaxed UE processing capability
[304] Power saving
[305] - Reduced PDCCH monitoring by smaller numbers of BDs and CCE limits
[306] - Extended DRX for RRC Inactive and/or Idle
[307] - RRM relaxation for stationary devices
[308] - Coverage recovery/enhancement
[309] A} 71 2] redcap use case =~ oL = T 7l 9] W@ES A ofsho] x| 1E 4=
U=, 2 WA Aol M= & F 7HA] 5] 7 -5-(Case A/Case B)S L& §hrt,
[310] Case A: redcap use case=2 oo v o B &2 %] Y (single device type case)
[311] Case B: redcap use case == U 71 o] ©2 & B &= %] ¢l (multiple device type
case)
[312] Case A2] 739, redcap Y& 7] 9] E.& redcap requirement=(<;, generic

ulol 2=

requirement= Z} use case specific requlrement )& BT USAT = gEd

N, I¥] /T B redeap use casemo AW ekE @R 7l o]

on
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[313]

[314]

[315]

[316]
[317]

[318]

[319]

[320]
[321]

v} ¥ gt requirementE = & Al o] RFEA[A oF 8171 vl T complexity 7}
7ol & vl 8200 A& F AAT F Aol use case el W
o A4kl o g A7FEZ a3E 7S 5 vk

Case B9 7 5-, %71 9] redcap use case requirement= ©] 3| T} A&
7hetato], redcap use case B2 W HEl & G olsto] X Hat= A5-Y 5 A

o T
o] 74 99l I=, generic requirementE-> 2.5 35 4 02 TFESAl 7| = A

A 5 At
o] ], use case 'H=Z A 2] ¥ = Z} device & Bl &2 redcap device type &% & 3+,
Case Bi= requirement= 2] Z W ol A A3t use case® & 7| &
“13%3 (grouping)3te] stito] Wi HEj 2 X W8h= A -5 EHE) ol Y g A

o]

redcap device typep——o— redcap UE feature s 5 AFA o] Aojd dF = 54
29 Al sh= A 5= Atk ol 9F o], U= &] (multiple) redcap device type-s-
A 2] 3} redcap use caseE ©| ]%Q = 749, 54 redcap use case(E)S H| &,

AH AR 5o AN Bl 2 2314 redcap @S 8| A A = k=

Aol Atk ol & E01, IWS use casex= oF5 2taL, A Hap, d = 548 4< Xd%

s FEA Al = 3l

2 WA A A redcap use case’= I} generic requirements " use case
specific requirementE-2 HFEA] A A 37 A A of 8= A& o}, redcap
device B=5= device type 2] cost/complexity, power consumption, form factor 9
8A4E 385 trade-off FE| = A = S5 o 7 A H = AL o o

- g M| A ol] A reduced capability+= reduced/low complexity/low cost/reduced
bandwidth 2] ¢|u| & £33 = A},

redcap device type 3-F B 7| A =0 B 313} += W3

redcap use case= ©| TF2] @ & El(device type)©ll & 8l A1 A ¥ = A -9(5,
Case B)°ll o) 3l A, redcap device type &< - ¥ror7| ¢8A b= ¢ 8 4 o]
a1y E o) o WSS Case A9l 4 5-ol &, redcap deviceE NR T 7}
Tk fel A& 7Hs sk

NR w3} 75 = redcap W & 2HE X /A5H7] 9 8l A redcap THE-2 A4l 9
device type J H. 5 7] A= of| H 3l(report) OH of 3+ 4= 9lr}. & 123 device type
AR E 7| A =0l Harshs date] A g o A gt B AL A 2H(Reporting
procedure)+ The- o] vl ] Aol H ﬁLZﬂ(Oﬂ: 3GPP TS 38.331)°l| 4] A2l st=
UE capability transfer procedureZ A& 5= AT} 7] A =& UE capability
information <412 53l 4] redcap device type A H.& & 53tal dfld &
27| & " (scheduling) A] & 53 Wik A1 E A3 4= Qi)

o & &0, 7| A5/ E 9] 3= RRC_CONNECTED stateol| 4 ©Hel] U

capability 8% & 4 A THSH102). 18] 31/5E =, W& UE capability
information®l] redcap device type 4 H.& ﬁﬁo\“% T AU THSH104).

[(EEu ]

redcap device type .2 requirements % SfUE 7|

o=

n
%0
o

FN
fir
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w79 7ol E 4 A& 58 requirementE 2, 9| & =91, supported max data

[322]

[323]

[324]
[325]

[326]
[327]

[328]
[329]

[330]

[331]

[332]

rate (peak bit rate), latency, mobility (stationary/fixed, portable, mobile ), battery

lifetime, complexity, coverage &4 5 A, -7 ¥ redcap device type H =2

oA o 7 x| Qlefjof sl = A E A o 2 AT 4 Q= UEfeature( )l
Z3hH2 vy Aoy A4 3GPP Spemﬁcatlon)oﬂ A olel 4= glt}, o] 3= device
type H Z feature 5 2| X9 ol F-E HE =2 A 1Y Y (signaling) O}L

LB & = (overhead) 5 =°17| Hﬂ%]_ T ATk 2 A Aol A, 1 e A elH
Aol Ao E At e v YA 5 1] Aok AE v @

75 AU

UE capablhty information®l] 3 8% of ghito] 7| A= /Y| E Q] Hof] H.i13}=
redcap device type J H.i= ol & £, UE—NR—Capablhty IE(Information Element)2]
E-A field(4l: RedCapDeviceType) & = AT} o & , redcap device type©]
redcap device type 1,2, ... 522 T2 4, RedCapDev1ceType fielde] k<1,
2,78 ¢} 2 integer #kol L, rl, 12, ... 9F &2 - A9} integere} o] 3o R =
T At} o] 9} o], W& device typed} 1ol ¥ ¥ parameterE - capability
1nf0rmat10n°ﬂ S fieldE Egste] Raugtoz i Aladd QHs|=
el A ol 3l

o & o, AP ¥ = (supported) max data rate S 7] 2 2 redcap device type©|
FREar, v o9} e Hitol] 7]Hbsle] 7] X =) A redcap device type-S-
B aek 5= vk,

NR ©Ho] A 91 % = max data rate = 7| 2] 4 2] 714 (el: 3GPP TS 38.306)°l
e & Aaka o g AolyAaxgE 4= 9l

Supported max data rate

¢ Hl(general)

o] X1 1%= DL 2 UL & of] o] 8 A %5 (max data rate)-> o]
A 3= o 9 (band) &=+= S 23 (band combination)ol ] 3l AlALE 4= 1t}
NR(4l]: NR SA, MR-DC)= #| 9 5h= @22 th5 A o] ¥ A|4He DL % UL max
data rate S A| D3l oF & 4= AT},

Supported max data rate

NRE ¢, e = the] 2ol A F2oxd 522 fehel whatol] o gt
o241 Q1 data rates= U] 52812 39 o] aff A4k = dvh
[7413]

I . ) ) N&H"{;}?p, .12 ‘ k
data rate (in Mbps) =107° 'Z{i’iﬁ QY. fYU R, -L-(I—OH(” )]
s #

J=t 5 5
o] 71 A, I o == o & 23tell A 9] X3 (aggregated) FEVE

AelolE2f ol

R = 948/1024
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olt},
[333] jH A ccel A5,

[334]

[335]

[336]

[337]

[338]

[339]

[340]
[341]
[342]

iy

=t A9 A5 49 Al 32 B maxNumberMIMO-LayersPDSCH H+=
o] 7% 49 A% 327 H & maxNumberMIMO-LayersCB-PUSCH 2

maxNumberMIMO-LayersNonCB-PUSCHol| 2] 3l] =01 %1 |t =] 9l ¥] = layer2]

>
o
o
m

ot Ao A5 49 Al 3kl B supportedModulationOrderDL 2
A9 A9 49 AS 32 H supportedModulationOrderUL el 2] 3
m

aximum supported modulation order©] T}

% 92} B scalingFactor®ll 2] 3} 50 % scaling factor ©]
0.75,5’-30 = T o I

2L, 1,0.8,

= X](numerology)©] t}.

. normal cyclic prefix+ 7} € T}

BF{fLa

N prg

= EREA
1

£ 2t bandwidth
BwY!

o]] A1 maximum RB allocation©] t}. o] 7] 4],

BW'

= o7 o == o &3l A UE supported maximum bandwidth©] T},
oHY’

= el Eola s AdESE AT T 9
DL = H 9l FR19] 45, 0.14

9%
DLS 9%k Z=u}4= ¥ 9 FR29] 7%, 0.18
UL= 913 9= 9] FR19] 747, 0.08



33
WO 2022/154577 PCT/KR2022/000737

[343]  UL& 913 595 ¥ 9] FR29] 4 -, 0.10

[344] UL %= SUL 7l g] ol & % &F1}ak cell operating SULE- 9l &l 7 E ¥ T},

[345] tff & 4] Q1 (approximate) maximum data ratei= A A ¥ = S = Ao 23=
Zyzyuteh 9 782 & o] g-3te] ALk ARl datarate B0 H T gto 2
A 5 e,

[346] single NR SA operation®] 7 $-, @&
j=1ccC

rate .U} 212] &2 g o] & 93

;7£’j? . Q,(r{} - f."(;n
= ane A7) g,
[347] o & 5o, 9 HAXUEN A value 4=

}
Vihers =1 @' = 4y £ =1

o ldst 4= 9l
[348]  MR-CDY] 73%011*1 EUTRA®| 745, o &= o 23l A 50131 HEH
AN Eo 78 A2l data rate = THe- 2] 7312 40 o] &) Al4bE 5= 9},

[349] (52141
Data rate (in Mbps) = 107 - Z:;l TBS ;

[350] 1714, Ji= MR-DC t ¢ 23l Al 33t EUTRA XU E 7] 2]o] &<
Frolth.

[351] TBS;

= wdo] x|l sli= A cColl Wl $F H o] MIMO layersoll 7| vkabar, 2] A[ ¢

UE capability £l uwhe} jH 5] CC2] bandwidthell 7143 PRBE] <= 2 jH A CCE
?] gk & | modulation order®l] 7] ¥tale] vl g] 24 o] ¥ 4 (o|: 3GPP
TS36.213)el A 53 ji A CColl gt 1ms TTI W el A 5=41% DL-SCH transport
block bitE 9] % # t}] F*(total maximum number) %= 7 <% UL-SCH transport
block bitE 9] & & o 7ol t}.

[352] k4 ¢l A datarate™ A Y EH = ) £ o 235 nir} 528124 4 &
ol &3sto] A4tE theF4 ¢l datarate= o] FH ol g2 AlLkE 5 )

[353]  MR-DC9| 7%, theF4 ¢l H )] data rate:= NR & EUTRAE -E] 2] th k5] ¢l
H ) datarateE5 9] o2 AAE 4

[354] o] wj, NR ©o] ] 2l 3l oF 3}+= Z]%QT: Z o} data rateE A A= 2 ol
& Q 3} parameterE -+ RRC_CONNECTED stateol| 4] 7] 2] = @ % of] 2] &lj A
o] B a8l 3 4= Qi) o] 2] ¢t parameterE-2 U 3F 2Tt A9 2
elementE-2 ©| & parameters ] Z-31 4 2] RRC IE(Information Element) S-S

ojm gy,
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[355] FeatureSetDownlink
[356] - scalingFactor
[357] FeatureSetDownlinkPerCC
[358] - maxNumberMIMO-LayersPDSCH
[359] - supportedModulationOrderDL
[360] - supportedBandwidthDL
[361] - supportedSubCarrierSpacingDL
[362] FeatureSetUplink
[363] - scalingFactor
[364] FeatureSetUplinkPerCC
[365] - maxNumberMIMO-LayersCB-PUSCH
[366] - maxNumberMIMO-LayersNonCB-PUSCH
[367] - supportedModulationOrderUL
[368] - supportedBandwidthUL
[369] - supportedSubCarrierSpacingUL
[370] redcap 29| 749, | ¥ = H ) data rate E 7| T 2 = redcap device types
e W ol A9, device type ' = 47 2] parameterE o 4ol Aol v
Aol ® A (ol: 3GPP Specification)l] “d 2] ¥ 31, ¥ H-2 UE-NR-Capability IE2]
RedCapDeviceType field®] 7t-< 4 Lo @ A4 3t o @M 7] 2|79 redcap
device type 4 K.} 5”71] F71 2] parameter A H. &8 % ] Al 4 JTh NR o]
71 2] parameterE < UE capability information®l] 333} o] 7] A =-of] A E-3h=
2] &2 ], redcap T2 device typed} Lol T ¥ 7] 9] parameter & S
S} fieldE S8l Al B .ol g 2 A signaling overhead reduction &.3E 7]t &
T At} 7] #] <& RedCapDeviceType field®] 4k-a & 3l A] device type} supported
max data rate, 12| 31 /7] ol A DA & parameterE 2] 3LES & S5olal e
21 &9 soll AHE e = T
[371] [FFaH 2]
[372] 1=, 972 requirement & 7|55 2 2 redcap device types W-H3F= Al o] oy &},
redcap device type> 2| 74 0.7 X| || of 3fi= = A B H o2 X3 4= =
UE feature(£)(2] Z23HS 7|02 F7F& 4= At} o]i= use case ' = X| Y& oF
Sk = A9 4 = feature 5 0] &R 5ol Bk A g why el o=
31
[373] redcap device type '8 2 1| 2] A& 24 (o]l: 3GPP Specification)®l] A7 <)
A 2] 8t UE feature(5)(2] 31 feature set 2. % A &+ 4= 21t} UE feature(E)(2
Z3%)) F device type ‘B2 o] 2 0 2 X] 13| of 6} feature set-> 3l T device
typel HE=1= device types 717 5} mandatory feature set 0. = & 3+ 5= ¢l T},
[374] o] WbH o] 7 §-, redcap device type2] A7} 1| 2] A H 1A (<l: 3GPP

Specification)l] T A| ¥ X] &S 5= 21 0, o] = 471 9] redcap use case &= A=
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U}E feature setS A stz H o] Wb JEH 52 A dgtoh= v d 5= 3
[375] A71e] Wi o] 74 9-, redcap a2 A ol A 2] H feature set= 7| A] =0l

[376]

[377]

[378]
[379]

[380]

[381]

[382]

[383]

RB3180 24 redcap W2 redcap device types Hi= AFAl o] X 15F= use
case(E)= 7| Aol B.arg 4= It} o] &= "H 9] UE category S T-w-5FA] &L
T} 3t optional feature S 5 3| A] TF & 3SF use case 52 A 1512 = NRY| 7| &
Aol & t] F3tels W o2 & 4 9l A7) 9 feature set< capability
parameter = ¢| Z3H(Z5, capability parameter set) &= T A 2 4= 1t} A7) 9]
feature set-> redcap device type 'H 2 AL# ol n] 2] A o] ¥ A (ol|: 3GPP
Specification)l] 4 ©] ¥ mandatory feature set¥ 7+ )t}

X719l &2F& 91814 redcap device (type)= ¢ ¢t candidate feature s 2] 3 3=,
feature pool)©] AL ol v 2] X o] ¥ A (of|: 3GPP Specification)®l] A 2] ¥ A1}
A A %] 31, redcap device 7} AF21 9] typeoll 71 HESHA] type ' 2 A 2] ¥ mandatory
feature set= 7| A =rof] B3k o= 1T}, Whh-& mandatory feature set®l] T 5}
optional feature set= 5712 7] X =ro]l B 13k 4= 91t} Wk optional feature
set2 F7FE AEste] Barghoe 24 F714 ]l 2oy 54 use caseoll F U
A3l F2E AT 5 A} o & £, surveillance camera use case S 9 3F
device type®] A5, A A9 5 @2 MEHYE S A8 35 @do]

& L3 74 5-¢l|, mandatory feature set-> power saving feature S 3 3151 4] 231,
optional feature & A A4 Hi= 38 4= I}, o] of] whe} w2 vk A & g of
upe} A e A o' x| lakar Al e A5 7 ]%oﬂ Hases o 4 gl

71 A= redcap W' o] B.Lg feature setol] 3l & parametere] A FFE
el A feature®] A1 o] F-E afotsto] s vt 2A|E Aol ¥ 4= QAT

[H IEE ul—g 3]

£+, redcap device type 2 capability parameter(£)] 23S 7|0 R HHE 4

—

T}, redcap device type-S -+ 8} capability parameterE & Z3- 4719
redcap requirements & 2 4 3+ parameterE Y T AU Th. ol & E91, redcap device
types A4 5= capability parameterE-> o] Al st A A = H ) data
rate requirementE A A 5F= wWdo] X] 91 3}= bandwidth, modulation order, MIMO
layer 7 54 7 AUth. 2719 parameter= 2] 4152 A A A9 75 E =

AA G Aol A, A3k s T A wd = vk
of| & £, redcap device type-S 2 A 5} capability parameter(£)-> T2 2-&
2= o]ﬂ.
PAA .

- Supported Bandwidth (NRB): (max) UE channel bandwidth %=+= (max) UE
transmission bandwidth; RB &%

- Supported modulation order (Qm): QPSK 2] 74 -9- Qm=2; 16 QAM 2] 74 - 4; 64
QAM®| 7 5-6; 55

- Supported number of MIMO layers (NL): Number of antennas (Na)Z tf] A 2 <=

o] o
A T
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[384]

[385
[386
[387
[388
[389
[390
[391
[392
[39
[394
[395

e e e e e e b b e e

[396]

[397]

[398]
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redcap device types 2 *d 3= capability parameter%Q] Z 32 89 device
type2| capability parameter set 2= g = T} o & , redcap device type-=>
cwmmHmmMMMWMd)EwWMMmM¢me403ﬂﬂ@%
WAk o2 Fisho] ol g 4= glt). th -2 o A| = supported max data rate
LEAT O Z M7 9] device typee 4 2] g 4 9-2] o Al o] T}

Capability parameter set value(s)©ll & redcap device type - (| A]):

- Device Type 1: {NL, NRB, Qm}={1, 25, 2}

- Device Type 2: {NL, NRB, Qm}={1, 25, 4}, or {1, 52, 2}

- Device Type 3: {NL, NRB, Qm}={1, 52, 4}, or {1, 106, 2}

- Device Type 4: {NL, NRB, Qm}={1, 106, 4}, or {2, 106, 2}

- Device Type 5: {NL, NRB, Qm}={1, 106, 6}

- Device Type 6: {NL, NRB, Qm}={2, 106, 4}

- Device Type 7: {NL, NRB, Qm}={2, 106, 6}

- Device Type M: {NL, NRB, Qm}={X, Y, Z}

of| & &0, NR FR1(Frequency Range 1, < 6 GHz ©]3} o] 9)2] 49, Ngs 42 &
1094 4 2] 3= 4L(UE channel bandwidth '8 & configure 7}5 %+ & tll RB
MNE T shrbel dha AHES 5= ATE A719] el A<= subcarrier spacing
(SCS)=15kHz 7| = 2] 3ko]t}. redcap device 7} SCS=30kHzE #| &} 31 4 &-35Fa1 A}
= cell©] data A4S 9 a4 SCS=30 kHzE AF-&38F= A5, A7) ol Aol A &
SCS=15 kHz 7] ] NRB 312 3% 105 #2350 SCS=30 kHzol| -8l 3o =
ﬂ] A 4= 3

3% 10> NR FR1°/ 4] 9] subcarrier spacing (SCS) ¥ max transmission bandwidth

configuration Ngg = LeRAT

[3210]
5 MHz 10 MHz 15 MHz 20 MHz
SCS (kHz)
Nrs Nrs Nre Nrs
15 25 52 79 106
30 1" 24 38 51

AF71 device type T | Al ol A device Type 2/3/4%= T} 7| 9] capability set
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[399]

[400
[401
[402
[403
[404

—t e e e

[405]

[406
[407
[408
[409
[410
[411
[412
[413
[414

e e e e e e e bd

[415]

value' s = 2] device types A 2] ¢+ 74 §-o]t}. 9] 9 o] x| %= A o) data
rate s 7] E 2 = device types T &F 49 39 device types g o] 5F= thE
7} ¢ capability parameter set values > & 4 87 L -FAFgE 2| 5] = F T data
rae s A WstE 2= T o ATk

A712] e Aol Al A 2] & device type(E)< ©]-8319] use case 'H=E A ¢ 7}5¢h
device type(£)< The1 o] dolE 4= it A1 ¢ 7153t device type(E)°ll
7189k she] 7] A1 & cell 42 A 3H8FA L, subscription 71 4¥H2] barringS =3 &
5= Atk

Use case 8 Al 7}5 3t device type(s) (¢ Al)

- IWS: Device types 1, 2

- Video Surveillance: Device types 2, 3

- Wearables: Device type: Device types 4, 5, 6,7

2}k device type] AlE-&}oll whE market segmentation®l] ¢ ¢+ H]-& F71&
g 7)sl7] 3l A device type2] 9 M2 A $HE 4= St} ol & E0], M=122
A etE = 75, redcap WS T 71 9] device type &2 A 24l @Y
device type 2= “J 7] 9] target use case 5 F7 A Y EE & 4 9l

T OE oA 2, M=322 A| %] = 5, device type -3} use case 2 A
715 g device types > thar 3 o] Aojd = 9l

Capability set value(s)°ll ™ device type T-+ (] Al: M=32] 74 -9-):

- Device Type 1: {NL, NRB, Qm}={1, 25, 2} (or {1, 25,4} or {1, 52, 2})

- Device Type 2: {NL, NRB, Qm}={1, 52,4} or {1, 106, 2}

- Device Type 3: {NL, NRB, Qm}={2, 106, 6}

Use case '8 A9l 7}5 3t device type(s) (¢ Al: M=32] 4 -%)

- IWS: Device types 1

- Video Surveillance: Device types 3

- Wearables: Device type: Device types 7

UE max bandwidth(ZF, redcap UE2] bandwidth capability)<= target use case®l] 4|
L8 bitrate S A 713= # 49 bandwidth® A9 5 21U} UE max
bandwidth %4>+ RF A A} 2/5 3= baseband processing H| 88 7+ A] 7] 41,
AE4LRLE Fole 3945 7|E 4= 2t} o 7] 4, required bit ratei= device #| &=
H]-8-0| average bit rate, reference bit rate B.T}= peak rate, == X 9 =] = Z o] data
rate®l] 2|84 A A == S 7okl o] peak rate == Al Y ¥ = FH o) data rate &
AR

required bit rate & ] ¥ 3= max bandwidthE 2 4 & W, required bit rate &
A A 3F= TFE parameters (9] : number of antennas (NL), modulation order (Qm),
)l el A= 54 4ha 7Hd S = At o & 501, 471 9] oAl A Device
Type 32] 749, ~28 MHz A %= 9] peak rate”} A| 1= 4= 1t} o] wf] & 2 $F max
bandwidthi= {NL=1, Qm=2}& 7F4 & 7§ 20 MHz(106 RBs)°] 3L, {NL~=1,
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[416]
[417]

[418]

[419]

[420]

[421]

[422]
[423]

[424]

[425]

[426]

[427]

[428]
[429]

Qm=4}E 7} & -9 10 MHz(52 RBs)©] t}. = & 2 ¢+ max bandwidth+=
{NL=2, Qm=4}21 70 5 MHz(25 RBs)2 4= 9l t}.

- Device Type 3: {NL, NRB, Qm}={1, 52, 4}, '+ {1, 106, 2}

redcap UE2]| max UE bandwidth W] ¢l| A 3= RRC signaling 5 ©]-& 3} network
configuration®)] 2| &}l A transmission bandwidthE & o} /=2l o] =3 = 4=
A

UE min bandwidthi= NR SSB bandwidth 2.t} & H= 71} -2 NR UE
channel bandwidth(*= = transmission bandwidth) & & & A gk o2 H o= 4= v}

o & &o°1, FR1°| A, SCS=15kHz & %++= NR SSBE ¥ &ll UE min
bandwidth=5MHz©] 31, SCS=30kHzE 7%= NR SSBE 913 UE min
bandwidth=10MHz ¥ <= 2}

thE o of &, FR201 A, SCS=120kHzE %+= NR SSBE 9] 3l UE min
bandwidth=40MHz©] 31, SCS=240kHzE %t+= NR SSBE & |
bandwidth=80MHz % <+ %]

o] = & 7 %] 3= bit rate 7} 2H2 service S F A %H2] bandwidth® A Y4 g o 2 4
low power consumptione 7 & 33} 5 A] o] NR SSBE 5 %+ NR cellol] &=
At fgd = A

[(E 5 4]

redcap UE 2] bandwidth capability 7} Z} use case & 2] required bit rate®l] 2] 8] 4|
AR Y = A& Aetsto], redcap device type<> UE bandwidth capability &
7o ®E FiE gtk dE , redcap device type-& 2 A 3}+= bandwidth
capability s (max) UE channel bandwidth "=+ (max) UE transmission bandwidth
(=, supported bandwidth (NRB))E RB ©9 2 A3 A A 4= qlv), =
bandwidth capability<= minimum UE channel bandwidth *=+ minimum UE
transmission bandwidthd 5= 1. 74| o2, of &3 2 77} 753kt

- H-F U 4-1) Max bandwidthol] @] &) A 3-8} a1, 2 A data &/4]
bandwidth(<=max bandwidth)E 4% go} A}-&

- H-F U 4-2) Min bandwidthol] @] &l A -&-8ar, A A data /74
bandwidth(>=min bandwidth)E 44 Qto} A}-&

- - F 4 4-3) Device type 8 &2 huf 3= T 7l 9] %] 9] 7F5§F bandwidth
(set)2 A 2| 5laL, 3l & bandwidth (set) Woll A A A data /2 bandwidthE 2 A4
Hho} AL

P50 4-1/2/390 )3 4], max bandwidthi= NR bandwidth 2.t} 2H2 Zk(al:
20MHz) 2.2 A = 4= 9131, min bandwidthi= SSB bandwidth(<l|: 15kHz SSB 2]
749 SMHz)H.t} AU 28 5= 9l

RedCap UES] 7|3 < ¥ UL freguency hopping x| ¢ ¥

RedCap ' (user equipment, UE)S A| 9l 8= NR(new radio) cellol| A, 2}
a&A S A 7he e W A9 S normal UES} RedCap UE 7Foll & -3F=
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[430]

[431]

[432]

[433]

[434]

[435]

[436]

[437]

[438]

[439]

[440]

Aol M5 e 4= 9Jt}. =, normal UE®} RedCap UE7} &&6lE £ &S
A= cellol A, A G854 SHolA 7hsdF W2 A4S normal UES} RedCap
UE Zbol] &-73F= Zlo] A5 4 4= 9l T} normal UEE 9 &l 71 &/2A1= 73

A 53} RedCap UEE Y8l 7F8/27% 7153 A Eo] A2 243
wel ¥ ol Jlewd, Ak F& 5T oA oL VA 5 el M 2AEE Aol
Aekd 4= 9li= e ol Aol & = V] wiatol

Ak o2 (1) WA (4)e] A3, cell 552 A% Y2l % Z(random access)
27 ol A normal UE<} RedCap UE ftoll A9l 2 &3l A o] El 2
W o R = g 02 X E A s T

(1) Message2(msg2) (¢: ¥ 2] %4 -5 (random access response, RAR)), msg4
£+ msgB WA o 4] 2] NR UE9} RedCap UE {Fe] AW 2] #| 4] (coverage
performance) Z}o] & <13 4] RedCap UEE 91 8+ (F7}) ¥H(repetition) 5 ©]
dagk g

(2) Legacy NR UE®l o} ¢t & &F(impact)e 312 3}o] 2 7] (initial)
2}3F9 A (uplink, UL) tH % & 3} E (bandwidth part, BWP)S RedCap UE2] max UE
bandwidth ol A Ao 5= gl= 45

(3) RedCap UE®2] UE processing time relaxation 5 22 13| A 12| 7 &

Aol A NR UE®] th gt & gFo] E7}9] &k 7 -9-

@) 7371 172131 59 o] &, RedCap UEE 9] ¢+ "H &= 9] initial UL BWPE
AAA EF k= AT

o & E0, (1)2] 49, RedCap UE2] ¢! 2] A4 Al € (random access channel,
RACH) #}7d ol A 2] HE(repetition) Msg 1~4/Msg A~B & 2 o] 5= 31} o] 4o
At = A AR Sl Ao s JNE A8EH T

¥ " Al A4 += normal UE®} redcap UE7} & <&3F= NR cell®ll A, redcap UES] 7]
74 @ UL frequency hopping #| ¢l WHH -8 A Fshc},

TAA R, 2 PAHA =, RedCap UES] Y2l & & 5& =418k WRi(ol 4t
A1 A A o)), 28] 31, RedCap UE2] Msg3 PUSCHE A 4 &}= W
A A o)), Z12] 31, RedCap UE2] Msgd ACK/NACK PUCCHE A %31i=
HEH (ol 3E, A3 A A oll)& Al gk
A Ao M A E = A o5& Ao HOE Al 1

| = H

ok
o~
(e
Ot
-

oFahiz WSS Aol glof, AlZ Bel & E e w4 B

r =l
=
oo
ﬂl\ﬂ
D
Q
o
v
<
o
=
h
oo
=
[¢]
=
c
(@]
£
vCD
Z
=
>
[
juiit)
o
rlo
o X2
)
i
ric
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AA A A Gkelis gE ST AF o] 489 5 9l e a/Ei B
BAHNA A G E e S & DA ol 15 5

4

[441] 2 FAAAA (3= 0 eFel &2 A9l
Z,:

[442] -

[443] A1 A A] 4o
[444] B 2 A] o o) A 3=, RedCap UES] 2] %4 -3 % (random access response,
RAR)% TL ],.E_ H]—HJQ_ A]—_ﬁﬁ.lj-

[445]  RedCap UEF UE H3 %5 a1]ste] ¢h4 ¥l v o) & Z(UE bandwidth)&
A Q4s 4= AT NR UEE ¢ gk &g 2] whH o 2 ¢l o] = & 2l d (random access
:'

channel, RACH) occasion (RO)7} A ¥ 74 -9- o] 2 g+ UEQ] (initial) UL
bandwidth7} RO9| =33} & < % 25 239behA] obeE A7 A S 5
o] 749, RedCap UE+ %7| &2 938 9 29| 4 < (random access, RA) I} 7 o 4|
Aol A& T FERA preamble)% A58 & 231 A 2 (frequency retuning)
F2HS 8skar 919 A4 -5 H(random access response, RAR)S =41 & of & 4=
AT}, e Fuba F8 5294 (frequency division duplex, FDD) band©f] 4]
(271744 24 ol A1) half-duplex FDDE 5 2}5F= UEL, frequency retuning -1
RARO /\/\] ¢Ho]: Sk 2= o]ﬂ.

[446] o] & g %, (frequency retuning < & {3 UL(uphnk) -to-DL(downlink) H=+=
Tx(transmit)-to-Rx(receive) switching & +oll &= shaked A Ao A (physical
downlink control channel, PDCCH) ¥. 1] & & (momtormg) S x3het

ShaF e = (downlink, DL) 4l o] E71e 5= 9l o B2 RedCap UES] RAR
window+= normal UE2] RAR window 2.t} X symbol %= X'us THF L3¢l
Alztet 5 e 4=l ol & 50, X B X' 1] 7(49151 TA(el]: 3GPP TS
38.211)° A A el¥ A3E Al Zk(transition time) (Ngy1x 5= Nigryo) B/58 = 5357

A 27 Al Zk(frequency retuning time) B.0F AW & gk 4= ok £, X B
X' RedCap UES| 5415 a1 sto] Al 57 vle] A old ﬁLZﬂ1(°ﬂi 3GPP

Specification)l] A & ¥ A}, 7] x| = o] A|2~El A E(system information) & 53l 4|
91 A% 4 A (higher layer configuration) | = %k 4= 3}

[447] & E°], NRUEE 918 £ 9] RAR windowi= 7] €] 234% T4 (el: 3GPP
TS 38.213, 3GPP TS 38.321)°] t}&-3} tFo] 4 ¥ o 9)

[448] Type-1 ¥ 2] 54 A xHrandom access procedure) ¥, &2 1o 7 &

#l ' (physical random access channel, PRACH) Z ol t ¢t @22 UETE 34
Al S (higher layers)©ll 2] 3l Ao ¥ = A% -$-(window) & QF & 1] H&-FA

Y E 9] A Y A| 218 2 (random access-radio network temporary identifier,
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[449]

[450]

[451]

[452]

[453]

RA-RNTI)ol| ] 8] == 385 ¥ CRC(cyclic redundancy check)E Z++= DCI format

1 08 A& 2 A %g 5= 9ok 9593 PRACH A4l 8] 23F= PRACH
occasion®] WFAH A& F A o] & spt o] A<l Typel-PDCCH CSS(common
search space) set]] ]t PDCCHE S~Al18H 5 A A 714 o] & Ao A9

A E (control resource set, CORESET)2] A WA Al &-of| A A[2}3F 4= QI T}, o] 7] 4],
A& A& Al ZH(duration)< Typel-PDCCH CSS setol] o) $F SCS(subcarrier
spacing)°l] 3l @& = AT} &% o =99 4 o|(ength of the window in
number of slots)+= Typel-PDCCH CSS setoﬂ tf & SCSE 7| wHtsleo
ra-ResponseWindow©l| 4] #l| &2 5= 9}

YA/ D] HE S ZF/\J(Random Access Response reception) ¥ &,
Aol H& ZelEo] AL ¥ H =7 3] (measurement gap) 2] A 7Hs A o]
FHAIglol MAC BB &= tha-& Falsliof & = 9

W Al g B Q % (beam failure recovery request)= —H S| A A Qo] s
2] 9 £-(contention-free Random Access Preamble)©] MAC <l E] E] (entity)°l] 2] 3l
S A5, MAC BBl = o] & 22l & AEo] EollA veg] Aoy
A (ell: 3GPP TS 38.213)°]] 7| ¥ 3 " %] PDCCH occasion®ll
BeamFailureRecoveryConfig®ll 4“4 ¥ ra-ResponseWindow & A| 2}3F = ¢l T},
MAC <l E] E] = ra-ResponseWindow 7} 2! 8] ] = & QF C-RNTI®l| 2] 3] 2]'H ¥
SpCell®] recoverySearchSpaceldol] €] &l #] A|H A A &1l A PDCCH A $-&
FUHHE =9

o] £ -5, MAC <l ﬂﬂL do| J& ZedE HFo ol v Aojd
T4 (o: 3GPP TS 38.213)°f] 7| < ¥ A ¥ A PDCCH occasion®]]
RACH—ConfigCornrnonoﬂ AAE ra—ResponseWindowE ]ﬂﬂ ZF Atk MAC

4 -

%3 & —8—%01] o) 3+ SpCell®] PDCCHE Eu E1 5t # ol

Ao} e wba(Z v Y] GolH 7+4) 2 & RedCap UE/] RAR windowZ
A olsl7] 918l 4], RedCap UES= RA preamble A < ¥l RA preamble 7 -]]
A8 ROQ] A9} symbol 2B 4 0 & X symbol ©]§F 1= X'us -]

A ZF8h= 71 Wk A o] A9 A 3(control resource set, CORESET) 2] 3! H |

symbol 2B ¢ o] A& U EL A YA 2*H A (random access-radio network
temporary identifier, RA-RNTI)= CRC(cyclic redundancy check)
2~ =1 ¥ 5% (scrambling) ¥ DCI format 1_0E B Y E#H sl=5 3 5= o)
18] 3/H=, RAR FALE 9 el A =8 sk = Al o] Al d (physical downlink
control channel, PDCCH)& ®- Y ¥ 3}+= 17H=, RAR window 2] A 24 H4=
RAR window counter”} Al 2}5F= A| §)-E- RA preamble & %0 A}-83¢F RO<9]
1A 9} symbol 24-E] 4 0] & X symbol ©] % 1= X' us -l Al 2}l 71wk
CORESETS] # ¥4 symbol & 4 2]t 4= 91T},

X E&= X'k Hol A A gk upel dod 5= symbol T & X 4k transition
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[454]

[455]

[456]
[457]

[458]

[459]

[460]

[461]

[462]

[463]

[464]

[465]

time "2/5%E 3= frequency retuning time X0+ T | 4 9] symbol duration 7l H.T} 1 ©]
3 = Aok

RedCap UE2] RAR windowE #1383l 4] (normal UEE 9] ¥+ RAR window®l|
F7}2) redcap UEE 9] ¢ ¥ &= 2] RAR window7} AF-8-2 4= 21U} RAR window 2]
7]+ RAR window counter®] A4 Zkol elaj A AA = 4= v}, 18] a1/5E =,
redcap UEE 9]¢t ' = 2] RAR window®] A 7|&= (B9 7] AA o] glo))
71 <] RAR window®} 5L g 715 2EAY, = MR A€ 5 Qo)
A3 97| = 2= 75, RedCap UE2] RAR window+= £ 2 2] RAR window 2]
2Bl A E(staggered) ¥ = FEl Y 4 AT}

18] A1/H =, 71 A 52 RedCap UE®] o 3l 4] "8 %= 2] RAR window & 4 2] 5}4]
31 normal UE®} &2 3 RAR window & A8 315 5 H3= RAR window=
TRt s o 4 9t o] A% 7] A= o] /<3 transition time 2 /5= frequency
retuning time =718 W58t =5 7| X9 A of] oSl A BAE 4 QT

A2 A A o

B 2] o] 3=, RedCap UE2] Msg3 PUSCHE A 43)= W of] o &

A E- o

NR UE9] 7|7 && 913 RA A xH(procedure)oll 4] Msg3 =& H&H A 3
Z)| & (physical uplink shared channel, PUSCH) A %<2 RAR UL grant®l] 2| 3} 4]
~7 =¥ = 4= v} RAR UL grant field 7-4 3} o] o] w}& Msg3 PUSCH 5= 3}4=
o 29 e (frequency domain resource allocation, FDRA)$} 53}~
3 % (Frequency Hopping, FH) A X = 7| 2] A 2| ¥ 14 (4]: 3GPP TS 38.213)°]]
b3 2ol A = A

Type-1 91 2] 4 A2} ¥, RAR UL granti= UEZF-E| 2] PUSCH A 42
27| & 7§t} MSB(most significant bit) 2 A] 2} 5} o] LSB(least significant bit) =
#1}+= RAR UL grant®] W-&-2 3 1104 Fo X1t}

Ty 33 S 19 ghol 00lH, UETE 531 &3 §lo] PUSCHE A <&3laL,
¥R koW, UEE 3+ 38 2 & PUSCHE A% 3t}

UE+= PUSCHell th &k 4]-& 7158 MCS index table®] 1 & 1671 2]

Qle ~ =2 7E] PUSCH A %9 MCSE A7 gttt

TPC " & (command) #t-> PUSCH &9 A =& A5t Yl AH&=, 3%
120 whe} & A H ot

CSI &% & = (request field)3= ol &= o] it}

ChannelAccess-CPext 2 = (field)«™ & = E "] A9 %] £:(shared spectrum
channel access)9} &7 <F&3t7] Y8k Ad A4 §3 E CP(cyclic prefix) &3-S
SR=Rti=g

¥ 112 49 A4 5% 29 E (Grant) W& (content) = 17| (field size) S

ebd,
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[466] [3E11]

RAR grant field Humber of bits

Freguency hopping flag 1
14, for operation without shared speclrum channel access

12, for operation with shared specirum channel access

PUSCH freguency resource allocalion

PLSCH fime resource allocation 4
MCS 4
TPC command for PUSCH 3
CSl request 1

0, for operation without shared specirum channel access

ChannelAccess-CPext 2, for operafion with shared s rum channel access

[467] I 12+= PUSCHE 918 TPC ™8 ¥ (command) s £ Yelth

gl b f e

[468] [3E12]

TBC Command | Value {in dB)

Q _,f

1 -4
2 -2
3 0
4 2
5 4
& &
7 &

[469]  RAR UL grantol] 9|3 =7|& % ¥ = PUSCH %, RAR UL grantel] | 3f
A& " PUSCH A %ol tlall, active UL BWP= 29 7l 5-(higher layers)©]]
ol s x| Al €tk

[470] uselnterlace-PUCCH-PUSCH7} BWP-UplinkCommon % BWP-UplinkDedicated ]|
ol 3 Alg ¥ A &= 79, active UL BWP Woll 4 PUSCH A4S 93k 3l
o 291 sd(frequency domain resource allocation)-& 2 4 3}17] 913l

[471] - active UL BWP#} initial UL BWP7} & ¢+ SCS 2 &L s CP Aol & 2o
active UL BWP7} initial UL BWP2] 5. & RBE -2 ¥ 313814 Y active UL BWP7}
initial UL BWP¢! 74 -%-, initial UL BWP7} A}-&-¥ )

[472] - 18 2] ¢ 2, RB numbering-> active UL BWP2| 3l H ] RBH-E| A 2}5Far
Fuapg o A4l 3 e-g 918 H o) RB 9°5= initial UL BWP2] RB =9}
5

S-S ek A A & /-3 1(uplink resource allocation

[473] Ty e A9 2
gk Zlo]t}. yaze RBs9| initial UL BWPol| th8ll, UE®= o8-} o]

T 4 2 & E E(frequency domain resource assignment field) S

A 2] gt
_ - ) o] Ao K- . ol Ao 20 AdHAEH 3y A0

45 3hs S, UBE 7914 49 A9 33 U s
B rrsize (asize s 1) gy N AAMESR 4ED Aud Fohs
[log, (N5, - (Ng2s, + 1) /2)] " See
214l &9 B2 DCI format 0_02] F 3452 2191 &9 Aro] hat Ao

3l Al of 3.
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[475]

[476]

[477]

[478]

[479]

[480]

[481]

[482]

WE.EE R

o P
T Jloga (NgE - (W& + 1)/2)] — 14

E g 2AEY AW Aae] Toe] A9 ghol 0or A H Fug o
X%Q%QEWW@%MWME“?B%4wm(@%+Umﬂ 12

RAR UL grantOﬂ olal| ~AlEH ¥ T3 T o] 3J+= PUSCH A& H= Msg3
PUSCH A %1 &2 913t 5 M A hopoll th3t 5 3b4= L ZAE 1 139 Foi Xt}
¥ 132 RAR UL %91 1= Msg3 PUSCH A A %ol o3l ~AEH H 94~
S ol 93= PUSCH 52| 5 #A) hopell th et F=3h= & Z A& veplct
[3£13]
Mumber of PRBs in initial UL BWP | Value of NuLne, Hopping Bits | Frequency offset for 2 hop
NgES < 50 ’ [Né%%fzj
ﬂ (i 4]
00 |2/ 2]
e— o1 (Vg4
10 — Vi /4l
11 Reserved

QoA 74, vlel Aol e FA)she sk gol, Beolel 7] 0L A
RA A x}oll A Msg3 FDRA 2 =315 &3 (frequency hopping, FH)-2 Z7] @
o] 1 3£ (initial UL bandwidth)-S 7| =0 & A A= 4= 1t} initial UL bandwidthT=
initial UL BWP2] bandwidthE & u| & 4= 9]

3FA] Tk, normal UE®} RedCap UEE- 5 A| ©l] 1%8}% NR cellol| A 2] A A]
% &k (legacy impact) ™| r-°l| initial UL BWPE RedCap UE2] & of] v tf] & & (max
UE bandwidth) W 2 ¥4 3}%] ¢S 7 -9-(<, initial UL bandwidth”7} RedCap UE
bandwidthE.t} & 745, th-¢] RedCap UE] Msg3 PUSCH % Wi o] arel =l

A
T 3

SH7] 4 WHH S0l A, 7] 2] o] -2 RedCap UEE 9 ¢+ 529 initial UL BWP7}
A o] &= 45, RedCap UE bandwidthi= RedCapE 9 ¢+ 8 529 initial
UL BWP 3= ¥ ¥ 9] initial UL BWP2| bandwidth®] 2v| & 3233 5= 3l
18] 31/%+=, RedCap UEE 9] ¢t 2 %= 9] initial UL BWP2] bandwidthi= RedCap
UE bandwidth ©]3}= g € = glt) A7 o] o] f-2, B 1 A A of] 4] "initial UL
BWP2] bandwidth 3= initial UL bandwidth7} RedCap UE bandwidth 2.t} = t}"
1= "7] A=< normal UEE 9] §} initial UL bandwidthE RedCap UE
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bandwidth 2.t} =17 A4 3fj oF gk} o] o|w|= 12] gk o] - = "RedCape 9 ¢
'8 52 9] initial UL BWP7} A2 H /= olvl o] oju] & 35t 4= gl
Q

483 olst M@EE YU EL MYl A shol TRH AN B, of = w0
Fol che el P AR A 4E AT 48E e
gEoln},

[484] 44 2-1)

[485] - B -& initial UL bandwidth7} RedCap UE bandwidth 2.t} =1 FH-& off3} =
R ot

[486] 7] A =-& normal UEE- 91 ¢t initial UL bandwidthE RedCap UE bandwidth ®.T}
A A7 &l oF 3F= 4 $-, Msg3 PUSCHS] FHS off3F3l RAR UL grant2]
FDRA7Z} X] A 3} 5= 1st frequency hop©] RedCap UE bandwidth W]l &3} 55
2AFH T 4= A} o] ol whe}, 7] 2] =& normal UE2} RedCap UE2] PUSCH
AEE B A8 5 A ol & 501, ¥ 8 A4l A initial UL bandwidth+=

Atk A o) & 2 3} E(initial uplink bandwidth part, initial UL BWP)E- ¢ 1] &t

[487]  Z¥]al/HEiE, 71 A T2 o]l & 9 @lA RAR UL grant2] FH flag®] #1& 022
A8k 4= 9t} 1] a1/83=, A4 7] ¢ RAR UL grant®] FH flagy= 'H 5 2 -4 ¥ of
RedCap UE2] FHS- ¢1°f ©] £-(enable)/t] 2= 0]l o] E-(disable)d} = &% 2 AFEE 4=
ATt 2 a1/, Y-S initial UL bandwidth”7} RedCap UE bandwidth .0} &
74§~ FHO| off(®=+= FH flag #k°] 0)¥!-& 7}4 3l 31 RAR UL grant®] FDRA7}
AN 8= FabF GG S E A A7) o] bE 0 & Msg3 PUSCHE A48 4
A

[488] %= 132 initial UL bandwidth”7} RedCap UE bandwidth 2.t} £ 74 -9- 7| A =-©| FH
91 °] RedCap UE bandwidth Y] & Msg3 PUSCHE 7| %3 &= WS o A] 3t
5 135 #x38HH, RedCap UE= 535 3¢ & 57 84| @31, RedCap UE
bandwidth W ¥ ¢+%] 3= 2}l & 58 PUSCHE A5 5= Sl

[489] (3H 2-2)

[490] 2 "H 2 RAR UL grant®] FDRA /5= FH flagE 27| 8| A4 3F= Wi o]t}

[491] 7] A] =5 o] normal UEE 91 ¢} initial UL bandwidthE RedCap UE bandwidth ®.T}
A A sl o 3= 74 9, RedCap UE+= RAR UL grant®] FDRA X/%+= FH
flag7} #] ] 8F= PUSCH 2= 7| & % (scheduling) Z ¥} th A &= FDRA Z/%E =
FH flag 59| field k& normal UE$} tF 2 A 4 -8/3 41 & 5= 91t} initial UL
bandwidth”7} RedCap UE bandwidth 2T} & 74 -5-, RAR UL grant®] FDRA Z/5E =
FH flag”7} A A] 3= PUSCH 2271 & ¥ (scheduling) 2 3= th2-9] A $-7F 9%
A

[492] [Case 1] 1st frequency hop<> redcap UE bandwidth W] ol] £-3}31, 2nd frequency
hop Blojuh= A5

[493] [Case 2] 1st frequency hop-> redcap UE bandwidth-2 ¥ ] 131, 2nd frequency

T .
A~
T
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[494]

[495]

[496]

[497]

[498]

[499]

[500]

[501]

[502]

[503]

[504]

hop £:3}+= 7 -1

[Case 3] 1st frequency hop¥} 2nd frequency hop®] =5 redcap UE bandwidth ]|
ot 745

[Case 4] 1st frequency hop} 2nd frequency hop®] = redcap UE bandwidthE
Hojvh= 49

Case 13} 29} o], Msg3 PUSCH®] FHO] <lof o] %(enable) o] 31 5 frequency hop
% 8F1}+-9] hop®F RedCap UE bandwidthol] £-3}= 7 5, 7| A =7-& 1 RedCap UE
bandwidth®l] <8} hope] 53} A1 2 2 1st hop¥ 2nd hop-& FHE ©]
AEst =S & vk

%= 143= initial UL bandwidth”7} RedCap UE bandwidth ®.t} =131, Case 1] 7 5-
W 225 o Al gl

%= 145 #2354, initial UL o 9 2 3} E (bandwidth part BWP)2] T & 0]
RedCap UE bandwidth BT} < 73 -9-, Z1¢] 31, Case 12] 7 -5-, RAR UL grant<]
FDRAZ} X A 3} = H3= st frequency hop(1410)2] =3} & ¢ © = Msg3
PUSCH(*:+ 1st hop(1410)3} 2nd hop(1420))7F FH glo] A%< o= Sl ).

%= 15%= initial UL bandwidth”7} RedCap UE bandwidth .t} =131, Case 2] 7 5-
H]—HJ 225 4 ] ] 6‘}14_

%= 155 #2354, initial UL BWP2| t] €] 0] RedCap UE bandwidth ®.T} £-

74 5-, 12 a1, Case 22| 7 9, RedCap UE bandwidth®l| <3} 2nd hop(1520)2]
T3 9 9 S 2 Msg3 PUSCH(®: 1=, 1st hop(1510)#} 2nd hop(1520))7F FH g1 ©]

P A
A= 43l

%= 16< initial UL bandwidth”} RedCap UE bandwidth .t} =131, Case 3] 7 5~
W 2-29] ol & o Al §it

5169 3254, Case 39 7 -9, 1st hop(1610)¥} 2nd hop(1620) X5 7} RedCap
UE bandwidth W ¢l £-3}X. 2 RAR UL grant2] FDRA®} FH flag7} #] A| 8= (FH
on) 1st hop(1610)#} 2nd hop(1620) 2= Msg3 PUSCH7} A& = )

Case 42| 7%, Ist hop(*: 2nd hop) 2.2 FH $l©| Msg3 PUSCH7} ﬂ AeE 7
21t} o] |, 1st hop(*:+= 2nd hop)©] RedCap UE7} A] 2~ A H (system
information)= =8l A1 =413} initial UL bandwidthol] €38} X| &= 74 -$-0]| 22,
RedCap UE= frequency retuning ©]-$-°l] Msg3 PUSCH A &-& 3 3 5 3]t}
o & o], A28 AR = A 28] A B E-51(system information block1, SIB1)Y
T Ao 28] a/EE, o] 4%, RedCap UE 3G cell©| RedCap UEE
Wl ¥ (barring) ¢+ 31 ©. 2 = RedCap UES] 5 &S 5] 8314 &2 3oz
ZF=3to], RedCap UE= THE H & 71Hs ¢k cell(E) ol thall A A 7 A (cell search)
HAE AL A8t es o 5 ATk

1] a1/EE =, 7] A 52 RAR UL grant®] FDRA 3/EE3= FH flag #ko] A1 A 8h+=
Msg3 PUSCHE] o3 %= A 77} RedCap UE bandwidth *=5= RedCap UE 9] initial
UL bandwidth®l] £-8}%] &F5 5§02 4 RedCap UEE Wl ¥ (barring) 2 5~ 34
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[505]

[506]

[507]

[508]

[509]

[510]

[511]

1= 7] A=<= RAR UL grant®] FDRA 2/%5= FH flag 4t©] #| A 3F5= Msg3
PUSCH =715 A7} 91 9] Case 1, Case 2 5= Case 4 59| 3t1tol] &3/
gk & 22 4] RedCap UEE W & (barring) 3t -+ AT}

T1¥] 31/% 3=, RedCap UE+= RedCap initial UL bandwidth& 7] 2.2 Msg3
PUSCH scheduling 8 B.& 3|41 & 5= 1t} RedCap UE+= #F21 9] (‘&= 9]) initial
UL bandwidthE 7] 2 2 (W o} U= hop(E)° o3l A1) modulo operation
A gato] HF hop(E)= 24T o7 Ak 2d] /5=, 7] 50] ¥i= RedCap
initial UL bandwidth= 7] #] = ©] system information()|: SIB1)= & 3l 4]

Al 52 5} Al (cell-specific) A AT 5= It} 18 X] &5 745, RedCap UE9] initial
UL bandwidth 78 B.3= Msgl @A ol A 7| A el Al 7] AE4 5= dt

712 31/% =, modulo operation| #H 2] & 9] &l 4], normal UE initial UL bandwidth
= N*RedCap UE initial UL bandwidth= $-4 (¢]: N=1,2,4,8, 5=+ positive integer) &
G At} o & 0], RedCapS 9l g ¥ 5 9] initial UL BWP=
floor(initial UL_bandwidth/N)2] bandwidth %3 2F =5 A A= 4= 9l T}, o] 7] A,
initial UL_bandwidth+= normal UEE 9| g} initial UL BWP2] bandwidthZ
oln)shy, A9l B (resource block, RB) @A & <= At} &= 172 N=22] 7 5-9|
tff gk o] Al o] T}, & 17-2 initial UL bandwidth”} RedCap UE bandwidth .t} =131,
Case 19] 74-F W 225 oA ST}, <5, & 172 Case 19] 74 -9l o) &l modulo
operatione %|-& &k o A[ o]t}

%= 178 #2394, initial UL BWP RedCap UE initial UL bandwidth(*E =,
RedCap UE bandwidth)2] 7 Wl|(N=2)°] T}. RedCap UE:= 2nd hop(1720)©] RedCap
UE initial UL bandwidth(*:3=, RedCap UE bandwidth)E H o]+ Al of] 7| Hk5} o],
RedCap UE initial UL bandwidth(%: 5=, RedCap UE bandwidth)E 7] =2 % modulo
operation-s 4-8-3}9] <& 2nd hop(1730)= 2743 5= 31T} RedCap UET Ist
hop(1710)3} & <& 2nd hop(1730)°l 4 PUSCHE A% 4= lth.

8] a1/, & 172 o Ali= RedCap UE initial UL bandwidthE 7] 5= &
modulo operatione 5~3] §+ A 3} 7} G5} 4= th o] Y A E] 7| ] (frequency diversity
gain) S A& F fl= AR E ¥e 7 eSS HolEth o2 d d4 & /s
A&l A w5 modulo operation©] ©}% redcap initial UL bandwidth] 73 7| &
710 = thA o] ¥i= 91X ol hope vl Al 8p= Wi o] e 4= 3]

%= 182 initial UL bandwidth”} RedCap UE bandwidth 2.t} & 74 -9, Z12] 31 Case
19] 25wy 225 oA e} 55, 5 18 Case 19] 4 9-¢l) tisf w2l € &

2 g3k o Al o] T,

% 185 #2314, 2nd hop(1820)©] RedCap UE initial bandwidth(5%:5=, RedCap
UE bandwidth)& " o] 1= 7 9-¢]| 2nd hop(1820)©] RedCap initial UL bandwidth 2]
upper boundary & 7] =2 2 1| & & (mirroring) ] 4 Wl %] 2 4= 91T}, RedCap UE
1st hop(1810)7} 7] 2] & ¥ 2nd hop(1830)°l 4 PUSCHE A% 4= ).

%189 v E HHH-E &= 179 of|A] thH], frequency diversity gaing 7]t & =
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[512]

[513]

[514]
[515]

[516]

[517]

p=g

18] 31/% 3=, RedCap UE9] 74 -9, RAR UL grant2] FDRA %kl frequency offset-S-
A -gato] 3 S 2 M normal UES} 7Y += F 3k & 9] & = Msg3 PUSCH7}
AgE = Sl o] W2, A frequency hopo] T3] ¥ = WH thH],
71 Aol A 9] A & (detection) S &0l 5HA| st FH o] A& 5 AT
18] 31/% =, RAR UL grant©l| 4] FH 21 ¢ ©] &-(enable)& #| A 6= 7 -l 2nd
hop@| frequency offset 4k°] &2l <} th 2 7 314 = A}, &2 2] 2nd hop 2]
frequency offset gLoll 57+4 ¢l frequency offseto] 41§ ¥ =5 & 4= Lt} A A9
74 9- RedCap UE+= "] 2] Aol H A (el: 3 13)& 7§t o2 A4EéE 2nd hop <]
A X gkoll scaling factorE 534 4 -8-3FA (Y @ 2, scaling factor
redcap_UE_initial_UL_bandwidth/norrnal_UE_initial_UL_bandwidth‘?:} T 08,
normal UE <] initial UL bandwidth t %! ¢l] RedCap UE€] UE bandwidth 5=
RedCap UE9] initial UL bandwidthE %]-&3}] 2nd hop®] T3 9] A&
AR Aok

A7) 9] WhH 2-13) W 2-29]) o 8l 4] RedCap UE bandwidth= RedCap UE7}
Z7] 7] <:(initial access)S Y A AFE3F -5 A4 A ¥ RO bandwidth= th A € 4=
AT} =5 RO bandwidthE 715 .5 FH off7} A4 ¥ A}, FH7}F 523 ¥ A v}
FDRAZ} 8141 <= 9Jt}. o] o], RO3= RedCap UEE 9l eiA g A4 H
Hol A o] 4 glo] NRUEE 984 A4 H ROE 2|3 = gt o]
74 5-, RedCap UET= 71 2] RO bandwidthE RedCap UE¥] initial UL BWP=
7HA ek &2 4 ok

(ul—g 2-3)

- 2 -& Msg3 PUSCH A -5 5-3ll RedCap UEE 2] 'H (identification)d}=
"R ot

QEA] A QFek HH Eof] 9] 3| A normal UES} RedCap UE 2] Msg3 PUSCH7}
Al ZH(time )/ FH(frequency) % 9ol A T3] = 2F ¢l o]}, A & T}E FH
pattern @ 2 A F= = It} ol u|, 7] X =& o] %= Msg3 PUSCH
A ZbF=3h = A % A9 o]} FH pattern©l] thall 4] &-2}-¢1 = t] Z H (blind decoding,
BD)(®i=, 52191 = AE)S =332 2 4 UE (type) (ll: normal UEQ] #] RedCap
UESIAHYE T8 5= gt} o] W& Msgloll A early UE ID7F %] ¥ A &4
73 5-, Msg3 A ol A normal UES} 735 sl A AR&E = AT} L8] a1/HE+=,
o] WHH-& Msgloll A early UE ID9} g7 5=714] Q1 UE (type) 4 B.E A& 35}7]
Ae B2 ANEE AT

of| & &0, 5714 ¢l UE (type) 4 H.3= Rx antenna branch (5 5= port) 7l 5=l 33}
A B o] A}, RedCap UES] &4 feature A| ¥l o] -5 A A|(indication)s}i= A & 4~
At 18] a1/%E =, o] WH-2 normal UES} initial UL bandwidth =17] 7} &
9ol &= (5714 ?1) UE identification® 9|34 2183 4= 9l t}. Msg3 PUSCH
AbA o] - F b oo A A FE A A 4 vk dElE, RARUL
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[518]
[519]
[520]

[521]

[522]
[523]

[524]

[525]

[526]

[527]

grant©l| A A A 8}3= TDRA glo] th= 7] 3 4] & of (ol]: 37141 Q1 offset&
A gslo]) = A3 U5 3} (time division multiplexing, TDM)2| & B & normal
UE<®} RedCap UES] Msg3 PUSCH©] %% o] A= 4= 3}

(H]—E 2-4)

E- HHH 2 Msg3 PUSCH-E A A &-3h= Wi o] o}
b o133k W 5 3R Msg3 PUSCHE A 43k 30| RedCap UE=
71 A= © 2 5-E] Msg3 PUSCH Al A58 A1 A %2 5= At} Msg3 PUSCH
4 0

A A S-S LA A(temporary cell, TC)-RNTIZ CRC 2= = 3 £-¥ (scrambling ) ¥
DCI format 0_0<= &34 A A] W& = It} DCIE S8 Al & o] A A2 u),
Msg3 PUSCH A A 55 91§ FDRA/A|{F 9 219 3 (time domain resource
assignment, TDRA), FH 5 ¢ 4 B.3= Msg3 Al A& DCI1E] A A& 2= Ad 5

21T}, initial UL bandwidth”} RedCap UE bandwidth H.T} & 74 -9-, FDRA/TDRA
/W= FH 5ol th gk all A4/5 22 ¢-A4 RAR UL grantol] 4] A 9Fgk vH S
A& Ak

RedCap UE7} Msg3 5‘37] Aol A Aaf s A A A F-& XA ¥ 49, RedCap
UE+ %7 A%-3 oh & W © 2 normal UES} 1375 = AU & ALE5t a5 o
I At ol & £, RedCap UE7]- Z7] <&l 4] FDRA, FH pattern 5 53}~
A& normal UE®} -3t 2 F38h= 49, Al F& A A & RedCap UET
TDRA 4Ll time offset2- % -&36}o] &= TDM "2 © & normal UES} 755 &=
A& ARGt AFetnE 2 4 9

A3 AHA o

B 2] o] A 3=, RedCap UE2] Msgd ACK/NACK PUCCHE A 4-3F= Wi o
o 3l Ak 2ot

-4 PUCCH Al A A (dedicated PUCCH resource configuration)-& W7] o] A 2]
PUCCH A5 W2 vl 2] ol oA (el: 3GPP TS 38.213)] b3 o]
TAE U

PUCCH A9 3 Eh(resource sets) ##, UE7} PUCCH-Config®l] A
PUCCH-ResourceSetl] ] 3l #l| & ¥ = -8 PUCCH A A7 o] gl= 45
PUCCH A+l 32 wzzs 7] ¢ PRBE 9 initial UL BWP2| PUCCH “g-ell A
HARQ-ACK 4 ¥ A%& 93 1 142 frow)ol het A A5 23
pucch-ResourceCommon®l] ] & A& ¥t}

2

PUCCH A 32 PUCCH format, & HA| Al & %]<= A| 7, PRB 2 32 Al
rEsEs X PUCCH A%S 93 <3k 412 E e~ 3ol 27 thg-a}i= 16709

2 x3hskr

UE+ BWP-UplinkCommon®| 4] uselnterlacePUCCH-PUSCH7}| Al| &% %] & ¢ H
F ot T & o] &3] PUCCHE A58ttt 184 &9, UE« T3 &3
glo] PUCCHE A% 3t}
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[528]

[529]

[530]

[531]

[532]

[533]

[534]

[535]

[536]

[537]

[538]

oldl ~ 02 zt= 2 AW I == # 1494 PUCCH format 12 Z++= PUCCH
Aol A&

UET RAR UL grantol] 9] 3l 27| &% ¥l PUSCH A% 5L
I Bl (spatial domain transmission filter)& ©|-&3}o] PUCCHE A &3t}

UE”} pdsch-HARQ-ACK-Codebook©| #| & 8E4] 7 9-, UE= & off 32

HARQ-ACK A X H]|E & AJA] st}

UEZ} PDSCH =41 B SPS(Semi Persistent Scheduling) PDSCH release &
2 A& 31 DCI formatS A58 Zlof] th et § S 2 PUCCH # %ol A
HARQ-ACK A HE AlFst= A9, UET 2 icen 0= rpyces = 155 245

PUCCH A9 & [z ncml + 2 Ao = AABIC}, o] 7)1 A e = DCI

B rpycen =
formatZ Zti= PDCCH 5741 2] CORESET®] 31+ CCE2] 70|t} neeo = PDCCH
TFAl& Ag A WA CCES] ?19] 2:0] 3L, 8 3= DCI formatl] A PUCCH A9
XA A} B =] groll.
Irpvecs /8] = 0 ©1 3L UE7} pucch-ResourceCommon®]] 213 PUCCH 212

Ei= 31 WA hopoll 1 PUCCH A 5-9] PRB N 25 ppomer 4, 0y 1 B

i
A3t F HA hopoll 4] PUCCH A42] PRB ¢l 9|~ 5

NEE — 1 — RBEEE — Ireucen/Nes) & A8 7 Atk o71M  wes= 271 2%
A ZE olel ~ Aol A 7] 423F A| X E oldl ~o] & Zo)t},

CUEE 27| 3 A ZE odl A A Eo A 27] 4238 A|ZE olu A2

TeuccmodNes = AA s}

-

bpuecas8l = 1 012 UEZF pucch-ResourceCommon©l] €] 8 PUCCH A&
A -8 131 BWP-UplinkCommon©l| 4] useInterlacePUCCH-PUSCH7} A| & % #] &8+
745

- UEE= A WA hopoll A PUCCH A 42| PRB ¢8|~ 5
= A7stal, 7 " A hopell 4] PUCCH A <]

1[11

Né%?? —1i- RB@KE;K — {Fpucen — 81/ Nesd

PRB ¢1d A~ & 2 AR s
- nggfgt + 1 reucen — 83/ Nesl = O q‘

SUEE 27] 23 A ZE Qe s A Eo] A 27] $3 AZE YA

y =2 A3 g,
{7 pueea— SimodN

¥ 145 dedicated PUCCH A+ A4 A 9] PUCCH AHY H3&=

o

o

Yep,
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[539] [3%14]
FRE offset e ity e
index | PUCCH format First symbol Number of symbols RBSES Set ‘;’f‘;‘;“;‘; cs
0 0 12 2 0 10, 3}
1 0 12 2 0 0 4 8
2 0 12 2 3 0, 4,8
3 1 10 4 0 10, 6}
4 1 10 4 0 10,3, 6,9}
5 1 10 4 2 10,3, 6,01
6 1 10 4 4 0.3.6.9
7 1 4 10 0 10, 61
8 1 4 10 0 10,3, 6,91
g 1 4 10 2 0,36, 9
10 1 4 10 4 {0,3.6,9}
11 1 0 14 0 {0, 6}
12 1 0 14 0 [0.3.6,9)
13 1 0 14 2 10,3, 6, 9
14 1 0 14 4 (0.3, 6,9
15 1 0 14 NEZ L[4 [0, 3,6, 9}
[540]  A<dh vl R eolg Al A ﬁﬂ 3li= vke} o] dedicated PUCCH A&

[541]

[542]

y=3

7] o] A 2] PUCCH A %-< initial UL bandwidthE 7] =2 & 34 FH&

5 5] o] 1t} initial UL bandwidth7} RedCap UE bandwidth 2.t} £

FH 7 3= SEA Msg3 PUSCHO A Al b8 Wi g3} s A ahA 482 5
.=, PUCCH A&l 3=, A2 2 A] of| 9] Wb 2-1 U] x] WPH 2.4 == H o] & s}

ok
H

X0 ol )y
m&%ﬁﬁ
1o

0, £
rUfU

= 01, = ﬂ 73 5-oll PUCCH®]l t g+ At ¥H &, 9F4 Msg3 PUSCHOI 4]
A oF3k HHH Eof] tf 8] A Msg3 PUSCHE PUCCHZ t A 5l o] a4 sk o 22 4
&3 4= 9t 2, F @ 2 normal UE®} th 2 A, initial UL BWP2] bandwidth7}
RedCap UE bandwidth H.T} & 74 -9-, RedCap UEE 9| 3| 4] PUCCH FH
t] 2~ 9] o] E(disable)©] A 1= 4= ¢Jt}. PUCCH FH disable A| o], PUCCH %
T AFY -2 PUSCH®F 54 gk da]/HhH © 2 normal UES PUCCH A 42
At A HA (E= F HA) frequency hop(2] PRB index) 27 WH ol 2] 8|4
AAE 4= v}, =, RedCape #1829 initial UL BWPE A A3l ¢ 9
HErol 3 ¥ = 45, PUCCH A% T3t Al & A4 st7] 918 initial UL
BWP2] bandwidthE 2] V| &}3= Nz, += normal UE 9] initial UL BWP©o] A1}, HE3=
redcap UEE 13l 4] B =2 A4 A S} initial UL BWP2| bandwidth= t) A 2 <~
o]

=< EH of] = 27| % Z(initial access) 74 o) 4] 2] PUCCH 7 %= Al time-domain
OCC(Orthogonal Cover Code)E & §F user multiplexing©] A ¥ =] #] g kt}.
RedCap 5=} 1} 7] 71491 28] AFaFd =1 Al o] ] E (physical uplink control
channel, PUCCH) A% A} -& & H.3}7] 934 dedicated PUCCH resource & & %F
PUCCH &% Al ol] AF-&38}= time-domain OCC©] A Q¥ == & 4=t} o] uf,
time-domain OCC®l| 2] ¢+ user multiplexing capability+= cover code®] spreading
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[543]

[544]

[545]

[546]

[547]

[548]

[549]

[550]

factor(Nsp)oll |3l 24 = 4= vt 7] 314 34 <l A PUCCH A & Al o]l
time-domain OCCE 5%} user multiplexing©] | ¥ = 4 5-, /4712 PUCCH A %
A9 A7 ol 744 0.2 Nysh el Holof & k. ol & B0}, 4] o]
PUCCH &g 98 A HA (== F WA frequency hop(2] PRB index) 274
w4 T3 2ol Ny 7k 48 5 9o,

lreveca/8] = 0 o] 31, UE7} pucch-ResourceCommon®l] 2] 8] PUCCH A} £

A &1kl BWP-UplinkCommon©l| 4] useInterlacePUCCH-PUSCH-r16°] A3 %] 4|
%= 79, UEE % WA hopoll /] PUCCH A%-2] PRB ¢lE| ~ 5

RBEEE + Irvucen/ Nes/ Nag) = A7saL, ol 4 PUCCH A 4-2] PRB 91H 2= 7 1WA

o . ) e , A s Z= o) pe r =
hop= Niire — 1 — RBgwe — lreuccn/ Nes/Nsel 2= AsE stk 71A, Nes ™=

Z7] S A ZE QY20 F 7 Qb 27] £33 A ZE Q19 2 ol A
Neei= A1 ZE % 9 OCC(time-domain OCC) 2] 4} 7] 5*(spreading factor)¥) 5 Tt

28] a1/, 371 9] Msg3 PUSCHOI A 9} w3k 7F4] 2, RedCap UE+ normal
UEE 9 PUCCH & =3} 2} ol cell-specific frequency offseta %] -8-3} <]
A48k 0 2 A normal UES} T++7-5 = =35 9§ 9 0 & PUCCHE A&3te= o
T St} o] ulf, 3 148 dF AA)7F AN ARE-= A1, F7F4 Q1 cell-specific
frequency offset2 Ul 5t PUCCH 7 <& T3t 2plo] A E 4 Qlt}. ol &
3l A cell-specific frequency offset<> SIB(el|: SIB12] initial UL BWP A4
BWP-UplinkCommon(-R))®l| 3Z3}5to] A2 4= 9lr)

A}71 2] PUCCH FH-S intra-slot FHS 7| 0.5 A 319 21} inter-slot FHO|
A= Aol Tt A A-&E 7 ATk

B Al A 2] Msgd ACK/NACK PUCCH A5 W (5, A3 2 A
RACHZ A 3} 7 $-o] MsgB ACK/NACK PUCCH A % W o] & %2 3} A
A& = ATk

5 19+= WAl A ol A Alqteh= vk 2 W& A et] 9 $ 5§ 5ot
w195 Fzehd, A A, ZAa ¥ A 5 (reduced capability, RedCap) T 21
2421 100/200)<= S1901 @AM, Ao H & 2B &5 7 A o=
4= AT} o] & 9], RedCap @22 (H o)) o & Z(bandwidth)©] NR
(£ %7] UL BWP)E.t} 22 @ik o] w| 3t 4= 9l T}, of| & E9f, RedCap
(A ) o &2 20MHzY 5 AT

T/, B 199] B2 RedCap ©HEF ¥ o}y 2} A ¥h(normal) ¥HEHol)
ol M &= =3 5= ATt

o & £o], 51901 &7 2] RedCap TH'&o] ¢ 2
st 21 WA = 242] X)) o) 73 E

=

2
p——a
rlo
B2
2%
[¢]

g}

3

H

ORI
1l 12 o X
1o 1 not

L4 m
2% 30, by

Sk, St ol Abe] 32 4 A (102/202)% &1

af vt o] Ake] W K.e)(104/204) E/HE= Fpu) o] AF

lo,
ofy 1
K
& o
N

1(106/206) <
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[551]

[552]

[553]

[554]

[555]

[556]

[557]

[558]

[559]

1) 31/H =, RedCap WHEH(5= 21 WHA] 5 242] 100/200)2 S1902 wHA| o] A, <1 €]

A& e gl 7ldkste] Qo] A& S VA O RTEH 2% 7
LA/, e A e EeE el A S S HE 918 ARI(E= ROYO

RedCap W29 of & 2ol 32395 %] 94-& 4 Abato], 53t A} 24 (frequency

retuning)©l] 7] §F&to] =412 4= Qlth. =, RedCap W2 th 9 3% W 9l o] 7 <4;

SHE gk A o] EEE S RedCap @] T & Z o] A&} Fuh4r9] YA &

W A S 2= 0]

o =2 T A
a8 3/, Qe /] 4 -5 Y% -$-(random access response window, RAR

window)+= ¢ WH(normal) ¥H'& 2] RAR window X.T} X symbol =+ X'us -5
L}%oﬂ ]xlop:i /\47&%1 Z,: g} ]é 9_01 XuE=Xe u]g] 24,]5] ﬁﬁ(oﬂ;
3GPP TS 38.21 1)l A A ol¥ A3l /\] ZH(transition time) (Ngy 1« == Ny Rx) /=
T3k A 2 A A ZH(frequency retuning time) H.TF A W -2 g 4 3l
YA/, X B X2 RedCap UES] 540 & 18] 3te] Aod 3kd 4~ 91

18] 31/, RAR window @] A2} (Al ZH) 1 A = A 2~ 8 A H (system
information)®l 2]8l] A= = At} 5, X B X2 A =8 A H (system
information)E -3l 1 715 4 (higher layer configuration)¥] = 4L 5= AT}
of| & o], Ik B2 RedCap Hgo] ofbd whidhg of w3t 4= 9]

TR AL/EE, o] 9] O] A& S-S FAlshE 2 Al AA] o WE&
F2d 7 Ak S, 4w F 2o g A A e T A s e
AL AA oo & Fxd 3
£0°1, $1902 7] ©] RedCap TH'Eo] ?M s

521 WA 5249 Aol ol 7 E
P, st o] ] SR A (102/202)= 4 9
oPJr Vc}o H 5.2 (104/204) B/E= sk o] o] £522171(106/206) 52
;q] 2= o]ﬂ.

111] 31/5E+=, RedCap W5 21 W A] & 249] 100/200)-2 S1903 WA ol A, 4 ¢
A4 5ol 714bsle] WAl 4] (message, Msg)3 =] A3k A &5 29 (physical
uplink shared channel, PUSCH)& 7| A= & & A 53 o I}, & A A ol A,
Msg3 PUSCHY= Msg3 B-3= PUSCHE A 8t =5 Qo).

o] & &1, S1903 A 9] RedCap T'2o] Msg3 PUSCHE A &-3F= 5 21>
g =21 WA =249 Aol & 7-3E = Q. ol E 5o, =225
W, S o] Abo] SEE A (102/202) = Msg3 PUSCHE A43H7] 8 sl
H 2.2](104/204) R/ 3k o] g9 &417](106/206) & Aol &

=
i
T

BN
ok

1o

N

mm ["O

ju s
=
S
od =
)

=

Lol o
FN i
ot ro{u
at

:Lal J/FE=, RedCap Y5 21 WA 5 249] 100/200)8 S$1904 ¥+ of) A,
Msg3 PUSCH®Il 7| §Falo] Msgd & 7| A= S 2 HE] $=218 4= 9l
o & E0, 51904 T 2] RedCap ©Ho] Msgd & 418k = 22 =3 &= 21
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[560]

[561]

[562]

[563]

[564]

[565]

[566]

[567]

[568]

=

A & 249] Ao ola] F-dE 7 Tt o E F0, = 228 P&, skt
o 49] 3 2 M| A(102/202)= Msgd & 4138171 918l st o] 4] wl 2.2](104/204)
/= SR} o] ] 42 417](106/206) 5& Aol e 4 )

1) 31/H =, RedCap WHEH(5= 21 WA 5 242] 100/200)-2 S1905 w7 of A,
Msg4oll T gt PUCCHE 71 A5 o2 AEe 4 ).

£-3], Msg3 PUSCH Z/5%= PUCCH F 4 o] &= 3}Fu4= Z 7] (initial) 35 =1
o] &} & o] RedCap W&o o & & Hr) & Aof 7|Hkste], a4 537 glo
ALE ol agla/EE, 7] degE A
9} E (bandwidth part, BWP)2] th Z 2 4= ¢l
o & & RedCap WHEo] Al st Hoff the] & = gl

“18] A1/ 4=, PUCCHO) thet =3b4= 53 & “disable’ 2 A4 € 4= ). ol &
£0°1, RedCap &4 PUCCHOI th g+ T3t 53-8 v &4 sl =&
U] 2~ o] o] E-(disable) 3= 4 H.(oll: %3¢ A5 32} E disable-FH-PUCCH)E
A 29 A o] (radio resource control, RRC) A| 1€ ¥ & E3) =213 4= 3o}
o & E0, 7] A -2 Z7](initial) %33 = o] & F 0] RedCap 29| ] ¥ 21}
 Ale) 7]gksto], PUCCHe th &k =31 3 2 'disable’® A AT 5 ok

T A/EE, 9o HE 2 HE Msg3 PUSCHE 9 3 =31 33
Zd L(flag)(el: £ 1DE ¥ = Aok 1o/, Fag o e
‘0oE AAE FUth o E B, do HE S 2 E = AR (EE EE)
DL AR A7]= F 1T EE T UTh oA E 5o, 71 A =-& Z7](initial) 3 FE =L
o] &l % o] RedCap ©&o] t] &l & w1t} & Aol 7|43t Msg3 PUSCHE 9 g
F 53 Z d(flag) S 0= A AT 5 )

18] a1/% 3=, PUCCHT= Msg4oll o 8 HARQ-ACK (hybrid automatic repeat
request-acknowledgement) 4 H.& %3 = Q)

18] A1/5EA=, Msg3 PUSCHE A %-8F= 52F2 A2 A A o o] W42 Fx3t 4
ATH 28] a1/FE 3=, Msgdoll thé PUCCHE A$3h= 5212 A3 A A o 9]
W& Fxs 5 k. =, d=d 2l didk A A W8 = oA/ A
7he kB2 A2 A AL o] WA A3 AA] o o] WES FxT S

o| & £01, S1905 T 2] RedCap T'&o] PUCCHE A %3+ &
21 WA & 249 x| o) 7+ E = AT} ol & 5o, & 228 FxsHA, skt
ol Akl 3 & A A (102/202)3= PUCCHE A %317] 9la] &1} o] 4o
W 2.2](104/204) H/HE = SH o] 9] F974171(106/206) &S Aol 3 4= STt

T A/, g FE Axlha g I ske], Hoh A Al AR &
Frzsto] AWet &S A2 5 o

= T = T M
& sHor dystglont, B A
=

[

o
o}, 18] 31/5E 5=, RedCap W9
A

3£ 0] o]

Ak W F 22 4-step RACH & %} s
Qb W2 2-step RACH G 2ol &= 482 4= Qi) o & Eof, 2 A A o] Ak
HHH 2 MsgA PUSCH/MsgBell o gk PUCCHell &= 282 4= §lt}. L =
2-step RACH #d, &= 11§ Fxsto] A st &S x4 5 ok
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[569]

[570]

[571]

[572]

[573]

[574]

%E haa f
gl

dEdh Al %(mgnahng) &AR ol st AHE AR (oll: 1= 21 WA 5= 24yl
sl e E 5= Ak o E B0, G Al ® B FAE =21 A 249
St ol el s Al ol ola) Aol <&r¢@%}ﬂzeam5ﬂoc

21 WA 5= 249] Ao] L st ZEAAME
instruction, executable code) & B & | 2. Oﬂ A A e 9} )

o & Eof, T4 FA A 2~Elo]| A PUCCHE #4355 RedCap HHE S

Aotslr] A3l A 2 A A X (processing apparatus)i=, 2 o &=
SRS, 7] Aol ke sl R A Aol 2HE 7hs s
Ao & shto] 33‘1]7‘101] ol sl A d ¥ = Zlol V| hato], &
& o] (instruction) & & A g 3l= Aol % e WEHE g5
EAEE, Ao JE Y PAEE VAT R AFets dA ek AV o HE
sz B 7|Hkste] Q1o F & S-S AV VA L2 FAleE
A7] el H 4 el 71§l Msg3 PUSCHE 7] 7 A= o &2 A48l
e}, %7] Msg3 PUSCHell 7] REeto] Msgd & 7] 71 A= L 27 FAlsh=

o}, %71 Msgdell e PUCCHE 47| 7] A = & ;t"a Agsti= dAE
E 35S, A 7] Msg3 PUSCH 2/®E+ /37| PUCCH % 4] o] & 3} b= % 7] (initial)
AR A 9 Zo] 47| RedCap WHEo] & Z H ) & Jlof| 7[gketo], F=ap42

P A
A5 9 3

ol & Fof, 4o & 0}‘/}4 SERA|A ol of & ngg:;ioﬂ 7| qkato], 7]
Aoj ke 0}‘/}4 ZZMATEERES Aot E 5hE A o & sho]
2 o] (instruction) & A &3h= HFE #= 7]— A % UH A (computer-readable
storage medium)®l 017\1 A7 EREE, QY HE ZYPEE VA TR
) g Eof 7|ukste] Qo] F & S-S 7]

OPH
ot
i
N
o
o,

ol
ol
<°~
L
M o
(S
%
£

1—_101' -IN re

01

folr
o
£
o
e

71%1%2;%%%1 1o}b ﬂﬁlg‘r 371 99
PUSCHE 77| 7| A= & & HEat= @A &,
Msgd & 7] 71 A7 S 2 E] F2180= @A €F, 2371 Msgdell ] g PUCCHE
A7) A= o 2 AgshiE G S E355HE, 7] Msg3 PUSCH 2/5E = 47|
PUCCH % & o] % s}z 2 7](initial) - = o & & o] RedCap w2 2]
ﬂ%‘—%%iv} = Aol lHPo}Oi TJ]’TE glol Asd 5 3l

4 8. tlof| 7ukE}o] Msg3
}7] Msg3 PUSCH?®|| 7] HF&}e]

o* 33 o> D:Zi

A, AN A= (5 21 WA X 242] 100/200)2 S2001 WHA o)) A,
= 72~ A5 (reduced capability, RedCap) &2 Z-F]

t}, 18] 31/5E =, RedCap W2 (FH o)) ol & #-(bandwidth)©] NR
%7] UL BWP)HE.T} 2}-2 @hih-g ofm| & 4= Qi) o & E©], RedCap

1:1
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[575]

[576]

[577]

[578]

[579]

[580]

[581]

[582]

[583]

Ao th =& 20MHzY 5= Yk
/ 5209 2l A, RedCap W2 U Hk(normal) @& =2 o 2|2

i
yic)
Lo,

C -

-

o

1

i)
ki

H

%2,
nt

& &

|
n
2

,$2001 @A 9] 71 A o] Qo] A& Tl s et S
1 WA 5 240] o] o] & FEH

Fub ool LR AIA (102/202)= P 314 2 s
17-o] vl .21 (104/204) 2/ = Sh o] 449] 4524171(106/206) 5
1

0%

Ou_l_ll
2 o N
P‘L

i

ot

o o
{0

[\)

>
Q‘L
4 T
O

Ll gl Eel 7Iukste] flef 314 5 & RedCap T&%‘i Xd%%‘ a 9}

= T o] HE SHE A% AA(EE RO

< ] &2 Aol 7]Hkste], 5 9hr A 27 (frequency
ol &= 4= Itk =, RedCap &2 th & ] 91 o] <4
SHE A 6& A} o] L35 =2 RedCap THEo] th] Z o] A2} a9 9=

9 a/EE, 9o S -5 Y -$-(random access response window, RAR
window)+= ¢ WH(normal) ¥H'& 2] RAR window X.T} X symbol =+ X'us -5
Lol A2t E A = 9tk dE o, X B X2 U]‘j/] Aol 1Al
3GPP TS 38.211)°ll A4 Aol d 73t /\] ZH(transition time) (Ngery B2 Npgpy) 2/HE=
T3k A 2 A Al ZH(frequency retuning time) B .U} A A W -2 gL 4~

AT 28] A /EE, X EE X2 RedCap UES] 542 a1gfsto] Aold 4 <
AT 18] 31/5E =, RAR window 2] A 2F (Al ZH) $1 2] &= Al 2~ 8 A H (system
information)®l 2]8l] A= = At} 5, X B X2 A =8 A H (system
information)E -3l 1 715 4 (higher layer configuration)¥] = 4L 5= AT}
o & E0of, YHE F&-& RedCap W2 o] o} d ©k-g- ofw| st 4= Qi)

g ayEsE, 019 o] & S-S AEEE 23S Al AA] do U&S&
F2d 7 Ak S, 4w F 2o g A A e T A s e
A AL AA] o] fEE FET 5 Uk

o & 501, 52002 @A 9 7[A] 5ol def A&
521 WA 52249 Aol of s -3 5= gl
Bl o] ko] R AIA(102202)= 9 & FHE AEety] 96
] 5.2](104/204) B/E= St o] o] 5741 71(106/206) 52 Al & = At

28] 3/, 7] A (5 21 WA 5 242] 100/200)2 S2003 EHA| o A, o] &
& ell 7] \Este] WAl X] (message, Msg)3 & 2] 3 A & H%j(p ysical uplink
shared channel, PUSCH)<- RedCap W& 2 F-E =213 5= It} B i A A of 4],
Msg3 PUSCH= Msg3 3= PUSCHZ ¥ 8 425 glt},

o = £01, 82003 @A 9] 7] A 5o Msg3 PUSCHE =4131= B2Fe 448k ©
21 WA 5249 Ao e - E 4 vt & 5o, & 228 FESHA, st

-
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[584]

[585]

[586]

[587]

[588]

[589]

[590]

[591]

[592]

[593]

o] Aol 3 & A4 (102/202)F= Msg3 PUSCHE 5=418}17] 3 sl o] 42
] 2. 2](104/204) B/HE+= Bht o] o] 4171(106/206) 55 Al & = 9

2] A1/, 71 A (5 21 WA I 242] 100/200) $2004 A ol A, Msg3
PUSCH?¢l 7]¥+3}o] MsgdZE RedCap ¥HE 2 A4 4= 9},

o & 5o, 82004 A 2] 7] A o) Msg4-§— A&sh= A A=
=249 Aol ofaf 7AE = St dE 52228 sk, ot
S22 A A (102/202)= MsgdZ AE317] 9 oH Skt o] ko] v W2 (104/204)
/= s o] gl 5474171(106/206) 5o Ao 3t = 3

T8 A/, 71 A S 21 WA & 242] 100/200)-2 S2005 A ol A, Msg4ol]
o) 3t PUCCHE RedCap ¥ 2 2 =418 5= 9lt}

53], Msg3 PUSCH %/%=+= PUCCH 5 4 o] &= 8= 27| (initial) 4 & =
o & 3-o] RedCap W& o] th F R} & Ao 7|Hkslo], =9k 53 glo]
FAE g vk LY A, 271 e I S v e e e e s
3} E (bandwidth part, BWP)2| th S & 5= v}, 18] 31/5E 1=, RedCap W2
o & %2 RedCap WEo] Al at= Ao thFd 5= )

18] 31/% =, PUCCH®I o g+ 4$§.8‘m%biﬂﬂ37mw¥ﬂ
50, RedCap WS PUCCHoI 3t =3t &3 & 0| A3} =
U] 22 o) o] E-(disable)3F= A H.(oll: ¢ A5 32}v] H disable-FH-PUCCH)E
A 2] Al o] (radio resource control, RRC) A 19 ¥ & &l =413 4= Q.

o & Eof, 7| A =2 Z7](initial) % E =1 & 2] RedCap T2 2] t ] 2 1t}
I Ao 71dbsle], PUCCHO 3t 52914~ &3 -2 'disable' 2 A4 4 s 4= Q).

YA/, 9o S-S H-S Msg3 PUSCHE: 913 523914 &

Zd L(flag)(el: £ 1DE ¥ = Aok 1o/, Fag o e
‘0o AAZE F Utk dE 5, 4o A SR 2EEH = AREE EE)
DL AR A7]= F 1T EE T UTh oA E 5o, 71 A =-& Z7](initial) 3 FE =L
o] & % o] RedCap TH'&o] o) & & K.t} 2 10| 7]¥hato], Msg3 PUSCHE 91 &
T 23 W 2(flag)E 0= AT 5 2

1] 31/5E =, PUCCH= Msg4oll o $F ARQ—ACK(hybrid automatic repeat
request-acknowledgement) 4 H.& %3 = Q)

“1¢) 31/ 3=, Msg3 PUSCHE 424138h= 448 xﬂ AA] oo W&E& F
AT 28] 31/HE =, Msgdoll thé PUCCHE 521 8F= 5212 A
W& Fxs 5 k. =, d=d 2l didk A A W8 = oA/ A
73t B2 A2 A AT o] A A3 AA] o o] W8-S 2SS4 o)

ol & £01, 2005 @A ©] 7] *|=ro] PUCCHE FAlsh= 52H& <
WA & 249] AA]e) ofaf] F-dE = Tt o & Fo, = 228 P2, skt
o] ko] 3L & A4 (102/202)= PUCCHE =A1317] 93] &} o] 4b2]

H| 2. 2](104/204) H/HE= Bh o] o] E74171(106/206) &= Ao 3 5= oA Th

1e] A/, Ao e A A daste], Bop A 9l AFRES =

rz 2 Am
dﬂ
MJ
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[594]

[595]

[596]

[597]

[598]

x4 Aok
H =22 Ao g2 A5t
A oF WFH -2 2_step RACH & 210l &= 4 =

H-& MsgA PUSCH/MsgBell ol §F PUCCHO &= 4842 4= St}
18] 31/5E =, 2-step RACH &9, &= 118 F235ke] 4

o]
S

520 Fxste] AW e 7 A5 9] HAE = 1A
71 A =19 &2l Al AA] of] A A3 AA] e FdstEE o] 9] A
Av - g

< gk Al 71 9 (signaling) R & 2H2 o8 A E A (o: = 21 A = 24)0
o3 7+ E ATt A E 5o, F=d 49 2 1
st ol o] R A ofsl] A elE 5 o, Ak AL
21 WA 2 249] Aol shte] ZEAME F5st7] Y&
instruction, executable code) & B & w| Z.g]of] * A€ % 3]

o & Eof, 74 E4l Al 2=¥le) 4 PUCCHE G743t %
A8l 27 H 2 A A ] (processing apparatus)i=, 4 o & dFL} 9] 3L 2 A A Q)
371 Aol ke st e] R A A ol 2HE 7Hs s

=y

1

o My v
4
&
o
N
)
2
ki
ol
i
lo,

1

4
ok
Q‘L
£

=

2, 0lo] & L] B S RedCap G EIZEH FAI8H= @9}, 4]
= &z Ho) 7|Hbkste] o] H< &H-& 7] RedCap WHEE A F ot
Ao}, 7] Ao A4S Sl 71HH8Ee] Msg3 PUSCHE /7] RedCap
whk 2 HE] = A18= w9}, A7) Msg3 PUSCHol 7] HEsEo] Msgd S 47|
RedCap T = A F35t= @A 9, 7] Msgdell o ¢ PUCCHE 7] RedCap
w2 HE FAlsHE Al E 238y, 4 7] Msg3 PUSCH %/5%+= /37| PUCCH
% Aol & shibi= X 7] (initial) 233 A o) & Fo] 4} 7] RedCap ¥ 2]
g EF B} 2 Flof) 7Rkste], St 55 glo] FAlE 5= Qi

& E0o], Ao sfvfo] LR A A o) A3 E = Aol 7] ukato], A7
Ao shife] TR A M 7E FAES Aot e s Ao st
d & o] (instruction)E #&3F= 7 FH F5 7Hs A7 vl A (computer-readable
storage medium)©l] 1A, 7] F25-2, o] S 2953 RedCap
g FE FAlekE wA 9, ] Ao A S e qiEel 7]dkste] 9o A&
S H2 7] RedCap W& A E-35H= @A o, A7) 9] 4§l 7|ukse]
Msg3 PUSCHE /7] RedCap TH&H =2 -B] 741 8F+= T A 9}, 47| Msg3 PUSCHell
71 HEsto] MsgdE 7d7] RedCap W= A 5ol |9}, 471 Msg4ell o ¢t
PUCCHE 47| RedCap T ELH FAl5h= @A & 336, 7] Msg3
PUSCH %/%+= “47] PUCCH 5 4 o] & &}vb+= 37 (initial) 3% =1 o) & F-0]
RedCap ©@'&o] t) 9 Z 1t} & Ao 7gkste], Fuk4 &3 glo] =219 4= gl
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[599]
[600]

[601]

[602]
[603]

[604]

[605]

RAT), LTE(Long Term Evolution))< 01%6}
SAFASBG 772 A A E = Q) o] 2
1(100a), ZFEE(100b-1, 100b-2), XR(eXtended Reality) 7] 71 (100c), F-oh

7171 (Hand-held device)(100d), 7} (100e), IoT(Internet of Thing) 7] 71(100f),

A7 IA 00 E F3e 5 It o & Fo], ke =4 241 7] o] Tule

e A T3 A, AR EAE FAT S Y AT 5L TR S Y

o] 7| A, ZF5F& UAV(Unmanned Aerial Vehicle)(ol], =#)& ¥ 313 4= 1t} XR

7171+ AR(Augmented Reality)/VR(Virtual Reality)/MR(Mixed Reality) 71 7] &

3 315, HMD(Head-Mounted Device), 2HFell -1-H] ¥l HUD(Head-Up Display),
e A, 2npEE 5, dofel & Hulel 2, 7k 7171, A=

Abol U A (signage), AH&F, 25 T FHE A= o vk Fof 7171+
2 EE, 2utES = gofe] & 7 7](o], 2ntES A, AutE S ),

HAFE(, =ELR ) 58 I ok 7FA2 TV, WAL, AlEY| %—%

Pk 5= ATk 10T 7171+= AlA, 2nbENH 58 233 o o o &

|5 HEY A= FAVIVRE 389 5 9ler, 54 74 7] ](200a)t

A 7N NA NN EN A w282 2 5 g},

A 7171(100a~100f)3= 7121 5(200)2 -3 W E9 230092 A€ 5= 9
7171(100a~100f)°ll = Al(Artificial Intelligence) 7] <] 4 8= ZF oy,
7171(100a~100H)+= Y E9 1 (300)E E-3ll Al A ¥ (400)2t 124 5= At

$31.(300)%= 3G U EY =, 4G(ol|, LTE) Y/ E 9 = F3= 5G(<], NR) U EH =1
o]-&3te] 7Ad = k. A 71 71(100a~100f)+=

%(200)/L1LA£/_(300)-§ ol A= TS 5 QAR VAS/HEYSAE

=] a1 AH FAle.g. Aol =8 A F2l(sidelink communication)) & 4~

t}. ol & B0, AFFE(100b-1, 100b-2)> 21 5] Sl (e.g. V2V(Vehicle to

Vehicle)/V2X(Vehicle to everything) communication)S & 5= 3} 3k JoT

7171(ell, A= T2 ToT 71 71(ell, AAT) B3 vk 4 7] 1(100a~100f)9} 23

A T Ak
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FA/AZ(150a, 150b, 150c)°] o] H A 5 lth. o 7] A, 74 FAl/A4-&
ket A FA1(150a) 7 Aol =8 A FA1(150b)(HE+=, D2D E4), 7
F21(150c)(e.g. relay, IAB(Integrated Access Backhaul)¥} 72 T} ¥ gl -4 7 &

(o, 5G NR)= &3l o]HA o Atk 54 T41/AZ(150a, 150b, 150c)= &

E
H
=

7= &l
T 7719 7 A = 71, W%ﬂr VAL AR FANDTE

T RE 52 Q) Al & B0, A4 S/ A (150a, 150b, 150c)-2 tF 3 &2
Nd S S8l A EE F2/FAE 5 ) o] & e, B dE of ek A gt Eol
7gkete], -4 A e o] Fal/44E g kst A B AA I, ohekg
Ao A A, A dm/H 2y, a5z, A vl g/ =g 5, A
g 34 = = Hojw 1T =" 5 gl

[606] 2 HAXNZE A LHE T4 7]7]
[607] X227 & WAAC A8E 5 = T 77 E gl g
[608] 225 F2EE, Al T4 7171(100)9F A2 4 71 71(200) %= tFoFsE A
H4: 714, LTE, NR)S 58 A4 A5 5 £ 5= 9t} o 7| A, (A1 T4
7171(100), A2 54 7171(200)}2 5= 219] {(F41 7171(100x), 714 =(200)}
/= (A 717](100x), T4 71 71(100x) ol th--8 5= 3
[609] A1 FA 7]17](100)= 8kt o] 4ol Z 244 (102) & sfut Wﬂ H 52)(104) 5
E3bety, 3714 0 &2 sl o] o] F4 A 7](106) R/ Sk WQ
QFEILF(108)S T 2318 4= th EZEAA(102)+= M 22 (104) H/HE=
T2171(106) & Aoat, & Aol 7AA[E A9, 715, AA} ;ﬂl , W
[T T2 TAEES T s FAE Tt o E E
Al (102)7= W 22 (104) el BRE A dlsto] Al AR/ S P S H,
2171106y F3ll Al AR EE E3ete TS E A5 5 AU
o, ZRAA(102)3= £52171(106)5 F30 Al2 4R/ 55 3 et 54
TE TS H A2 ABRAZTY NS A 2RE & AR E v 2 (104)e]
e g Tk vl 2] (104)= T2 A (102)% 14 5= glat,

=

o]-)
>

=
—

L A A (102)2] T2t A ot AR E A4S 5= ) o & 5o,

B E(104) = Z2 A A 102)0) ol Al s = T2AAE F A

8 5t Wr Aol Al A, Vs, A b, Al]E, R B/
1 o]

= [ rZ B oob (K 3R

SES A Y HdEHES X EsE AXES
o} o 7)1 A, R A A (102)¢ # 2 2(104)= T4 A4 7]<42(4], LTE, NR)S
TS A T4 B3 2/5 e AR & k. SFA171(106)F

T A102)8F AEH 5 %L st o] Ake] QhE L (108) 8 Z3] T A EE

AR/ ST 5 Yok £5A71(1060)E SV WEE $071E 23S
Al 7

171(106)+= RF(Radlo Frequency) 41 -84 &= qlt}, &

g ol A 54 7171 B4l B3 234 o 5 gl

[610] A2 54 7171(200) 7= 8kt o] Aol Z 2= AA(202), 3t ol o M E.2](204)E
Fobeim, F7H4 0 & s o) o] $474171(206) B/E T B o] e



61

WO 2022/154577 PCT/KR2022/000737

[611]

[612]

(208)5 v &3 4 vt 2 A A (202)= W E2](204) F/EE
2171206) 5 Alofb, & Aol 7AA1E AT, 715, A}, A<, HH
e 4 eARES T8 s 7Ad F Utk ol & &
Al A (202)F W22 (204) W2 JHE A elslo] A3 AR/ e H,
A71206)5 Z8 A3 BE/ANZE E3eli= FA AN E ALk 5= Qo)
: E;czxﬂ 202)= F5A1712060)5 Z8] A4 AR/ EE L35 T4
TS H, A4 BRG] A e Z2HEH 9 HHE W 2.8](204)°]
T vk W 2 (204) = ZEAA(202)9F AAE 7 A,
14(202)] &2 A& vhFe AR E A G 7 At o E =50,
174(204)% SZRAA202)00 o &l Ao ¥ = ZEALE T A
Aol AAE AT, 75, AR} Al W B/
g T% 3l7] Y HHl B ¥3eE AT EY o]
W, 3 2 A A(202)92F H B2 (204)= T4 B4 71 & (9, LTE, NR)=
agi AR A 2R3 23 o] AR 5 Ak A 71(206) =
1(202)9} AdE 5 %L Skt o] 4Fof RFEIVH208)E el A A E
FAE 4= Q) A1 7](206) = A 7] W/EE AV S Egke
*1 71(206)t RF T""r U289 vk 2 el A VY] +=
n gk =5 glrk
7] 1(100 200)9] st=9o] & 3] B} A A o2 At
o] = Zﬂﬁ&ﬂ% A& ol A RE, WA JEE* Al o] skt o] 4ol
EZAA (102, 202)00 28 FHE 4 Stk o & , Bt o149
I 2 A A (102, 202)3= BF o] /2] ﬁl—o—(oﬂ PHY, MAC, RLC, PDCP, RRC,
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 A S = At skt o) ahe] S22 A A(102, 202)3 & -4 o 7|A %
A, 75, Aab AlQE W /= F2 A EE uhEl WA ], Ao g B,
HolE = AR S AAle 4= qlu). 3hut o] Abe] 32 A4 (102, 202)= £ FA 9
MAIE 7155, Ak, AlQE /i = W of] whe} PDU, SDU, WAL A, Alo] 4 1.,
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tlolH L= R E E3sh= Als(d, o]l 2= A S)E A ste], st
/el F2171(106, 206)°1 A 1%% T Utk sk o] Ake] 2R A4 (102,
202)3= B} o) Abe] 4= A1 71(106, 206) B Al 3 (4], Hlo] 2= A 3)E

/\]sLZ,:%J_ i%}qoﬂ 7H/\] 2 A 7]‘— ;Gx]. ;q]o]- mm /e = Tzt
A EEo wel PDU, SDU, WA A, Alo] A K, tlo] g == AR E g5
o)

A

s} ol ade] T2 A A (102,202)= AN ESE, rto] A2 PEZH, nto] T2
ER2AA L= apol A2 AFEHZ XA E 5= Qlr) Fhu o] 4] 2 A4 (102,
202)= stEo], Belo], AZE o], = o] 59 2l o8l F-dE 4 3l
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A o &, sfi} o] 44| ASIC(Application Specific Integrated Circuit), 34 ©] 4F<]
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)”} 51} 0] /d-2] 3Z 2 M4 (102, 202)°l] E &= 5= )t}
v EA O A A, Vs, Ak AlRE W H/EE F4 EAEES o
= ATZEYAE AN 7HE 7 Y, Belo] B AZEO = BE,
= Xt ES 7 AE g vk E Aol AR A, Vs, A AL
7] - xl_l/i_}\itco /\%OP:EHXJE],H o.]m:b
322 A A (102, 202)0l] 3 A, SF: o] 2]
of stit o] kel = A4 (102, 202)°0 2l &l T-EFE 5
a9, 715, Ak AlQH WY R/t FA S RES
,BEo] Wk HEo o M YR A s 4l
TAE A
[613] St o] Aol W 22](104, 204) = BFt o] /9] Z Z A|A(102, 202)9F A4 = 4=
aL, R o] HolE, A, HAA, AE, Ze 0 9= A A] Bl/EE
S A4 4= Ao, S o] 9] W 2.2](104, 204)3= ROM, RAM, EPROM,
| 5], st mefol v, X A, A4 w2, FFE s A ) A
159 £3te = 44 5= Qv st o] uﬂJ_E4(104 204):= &k
AlA (102, 202)0] WH3F Z/HES= o ol A S == Jdvt, EEgE &
2](104, 204)3= 4l = 74 A 2 bFe Ve S8l sk
AlA(102, 202)9F A€ =7 9]
° % 2171(106, 206) %= 3t vu U2 Aol Al 2 A 9
2L A 5 goll A A E = AR AL ol B, Alo] AR, A
& Aok st o]l 472171106, 206)+= B o] -2
VAol HAE AT, Vs, Al Al iy B/E = s )
wH = AR H ol H, Alo] AR, A AE/AE g FAE
, Bt o] o] F4=2171(106, 206)= Bt ©] /9]
W(loz 202)9} Addd oL, FANZE FFAE 5 Sl 5 50,
O}L} ol/gel ZEA|AM(102,202)3= Bk o] ] £572171(106, 206)7 o}ur
ol o] th& Aol Al AFEA} HlolH, Alo] AR = FA NS E Agst s
Aol g = ok &, st o] 4ol 3R A A (102, 202)F= Bk 0] 49
FT42171(106, 206)7F 5Hif o] o] vh & x| 2 B A8} Hl ol B, Alo] A H
E= A ANTE FAS RS Ao = gk Egh, ahut o] o] 41 7](106,
206)+= 8ttt o] 2] ¢HHILH(108, 208) 9} 03739 T UL, B o] 4o
F4171(106, 206)3= Bt o] 2] QFE|LE(108, 208)5 T3l ¥ A ol 7HA €
A3, 715, Ak AlRE W RS F2 oA R oA A= AR
tlolH, Alo] AR, T A e/xd 5& SFAlet s 48E & vk &

Qo) A, Bt o] Abe] ebE U Egmo] B ot Vo] A, B0 =)
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[615]
[616]

[617]

[618]

[619]

REEILR(el, STElLE 2 E) 4= ATt skt o] /do] $4=4171(106, 206)3= =41 €
AR AR HIoTE], Ao AR, 5 A %/Ad 55 s o e ZEAA (102,
202)% ol-&stol Agatr] Aall, e FA A 5/Ad 58 RFHIE A 5o A
o] W= A1 % 2 W F(Convert)e 5= Itk 3} o] o] 45=2417](106, 206)=
st} o] ake] 3R AJA(102, 202) o] &5to] A 2] AL-gA Elo|E], Alo] AR,
FAANT/AE & Aol 2= A F oA RFUME Ao = Hetkst 5= Qi o] &
gl3ke], sht ool £422171(106, 206)3= (b =1) LA o] B Bl/E=

AHE T3S 5 9

= HAA 7} @%Q—c T4 717 &8 49

523 - BAAM ) A&E = 5 7179 e dE vedn A 717+
AR-g-oll/Ad 8] 2o upe) ohoFgk FEj = A E 5 AT

238 F&sHE, 54 7171100, 200) = = 229 FA 7] 7](100, 200)01]

EEL

) -§-&h, T} 3k 2 Ax(element), A ¥-(component), - /- (unit), 2
Y& (module)® T4 E 5= T} o & &0, 74 7171(100, 200)+= ENl“%(llO)
Al o] (120), ¥ =2 H(130) & 7]— (14002 £33 5= 9y}, AR E 24
3| 2(112) B FTAVNE)N(114)S 2313 = Q) ol & 59, 54 3 2(112)+=
5 229] B} o)Akl SR A A (102,202) H/HEE B} o] Akl W] B (104,204)
FAT 5 ek o E B, FFAVI(E)N(114)= =229 5 L} o] 4]

F44171(106,206) B/ = Bt o] 32 OPEﬂUr(log 208)& £ 4= At
Ao} -(120)3= BAI(110), W 28] 47-(130) 2 7 2 5(140)9} A7) o=
AAEH FA 71719 ARE F2He Ao g 04] , Ao (120)=

o] 2 2] (130)0)) A Ag R /s e Eﬂ/%*ioﬂ 7)ukste] 2 7] 7] 9
AN AN AR F2HE Ao e 5= Ao} ek, Alo] i (120)7= H 2] (130
AdE ARE 5AH(110)S 23 5’43(041, o2 2 717hE FAAA
A H ol 25 B3l AEst A, TAF110)E -3l (e, & S4]
717D EFE T QTE l*% 28] A AR E v 222 (130)]

=T »-T.
27} Q5(140)= A 7]7] 9] ZHo) ubg}l vhekalA FAE 4 Qo) o=
=01, F7F 8 4(140)= 39 wFHlE g, =3 /0 unit), 75 2

AFETF T Aok stuE 282 5 vk o] & A ghE = 212 ol A vk, F4
7171 255 21, 100a), (5 21, 100b-1, 100b-2), XR 7] 71 (5 21, 100c), F+TH
71 71(5 21, 100d), 7FA (& 21, 100e), IoT 71 71(% 21, 100f), T] A & 88 vk
23 A, T b X, MTC A, o5 x|, de A AA(EE 5§
A=Ay, Bob AR, 715/34 4 X, AL A B/7] 71 21, 400), 71 A (5 21, 200),
ES T w o] g LalE 4 guf. T4 7] 7] = Ao/ 8] 29 ulg}
15 7bs st AV LA | Aol A AREE 7 T

+23o1m A 7171(100, 200) o] THoFEH 9 4 AR §ulH mE BE O
AAZE Fd AE Aol 25 T3l 4 AAEAL, Ao 77 FARA10E

ot

(o]
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ol Fdow AEE Ut dE 5o, T4 7171(100, 200) ol A
A o} F-(120)9}F 5% B AR, Ao (120)2F A1 F (el
130, 140)= F2H(110)E o= AAE & vk E3, T4 7171100,
200) ol ZF @4, AR, 34, Q/E= BE2 5 o] el 8 4E o] ¥t
T AUtk ol & 5o, Ao (120)= stk o] TRAA o w A
AL} o5 Eof, Ao H(120)= B4l Alo] Z2A|A, o] Z] A o)A
32 2 A A (Application processor), ECU(Electronic Control Unit), ~Z 2|3 ] €]
ZRAA, R Ao] TRAA T HFoE 7 5 vk o E o =,
] 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 T A

[620] E WA A]EH= Fojr]7] o

[621] 5243 F @AMl 85 = Fol 7171 E A Fl V7] AnEE,
2mESN = foje & 7] 7] (e, 2rtEY A, AntE ), ol 5 E (A,
CEL 5)& 3518 4= v}l F o 7] 7] = MS(Mobile Station), UT(user terminal),
MSS(Mobile Subscriber Station), SS(Subscriber Station), AMS(Advanced Mobile
Station) %=+= WT(Wireless terminal) = X| & 2 4= ¢l

[622] =245 Fxstd, Tl 7171(100)%= FEIVHE(108), F-214-(110), Al o1 H-(120),
w2 2] H-(130), ¥ F17-(140a), Q1B 9] o] 22 4-(140b) F 4= 2 H-(1400) 5
EHS g QU QEHVE(108) = B4R (110)9] A= Al = vk EE
110~130/140a~140c= 242} & 232] &5 110~130/140°] o &3+t

AF110)= THE T 7171, 71 A= ER A E (), HolH, Ao A5 5)E

T g Ak Ao F(120)= F o 7171(100) 8] 74 L A5 Aot

Als g 5= 9lt}. Al o] ¥-(120)+= AP(Application Processor)E 3 $13¢

AT W 2 235-(130):= o 7171(100)9] -5l B a.3F

(AU B/ 2O/ 22/ e A 4 ok B R vl 2P H(130)=

/= ol /AR & A4 7 Ak AT 5T (1400 = F o

100l Al A2 T5stH, 7/ S22 2, e8] o5 23 5 Urh

o] 22 7-(140b)= Froh 7171(100) 2k th2 o1 7 7171 9] 1 d & A< ==

B 9] o] 22 4(140b)3= 93 7171 ¢k AA S A e v g X

2 X E YL /&Y xE)E 233 4 vk &5 (1400) =

NT, oY ARG, dlolH, Y/E= AMSAZHEH AdHE = HRE

WA 98t 4= o) &9 (140c) = ZHl g, viol A2 F, AFE-A)

, O 2aZ e o] F(140d), =3 A L/E= Y 25 52 £33 5

o &, ol ¥ FAle] 4, &3 (1400)= AFEAE T EH

I3 (N, A, AL 54, ol A HIY ) E g5, 59 AR/ e =

22 (130)00 A= = ek A2 (110)= W o) A4E AR/ANTE
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[625]

[626]

[627]
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S RHEE FANTE FAE H, FAE FANTE A AR R
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A A o] F4 7171(100, 2000 A -8 = = T4 E21 7142 LTE, NR %
6GH R o} 2} A A ¥ F-A1-2 9] $F Narrowband Internet of Things & X 13t 4=
.olu], o] & E9¢] NB-IoT 7| %2 LPWAN(Low Power Wide Area Network)
7] ¥ 4= 9131, LTE Cat NB1 ¥/%3= LTE Cat NB2 59| 77422
TEE g glon, et WA o] R i= A2 oYt FIHA o' Hi=
A A=, 2 AL A 7171100, 200001 4 Tl H = T S 7w
& 7IRto 2 A& e 4= Qlvk o, & o 2, LTE-M 7| &<
LPWAN 7|=2] d#d 4= 9131, eMTC(enhanced Machine Type Communication)
s g or B 3tk o & £, LTE-M 7|5 1) LTE CAT 0, 2)
LTE Cat M1, 3) LTE Cat M2, 4) LTE non-BL(non-Bandwidth Limited), 5)
LTE-MTC, 6) LTE Machine Type Communication, /%= 7) LTE M 5 2] t} &3t
T4 T Aol o= sty = 7dE 7 Jom st WAl A= A
ofytt, F7hA o' = A A o2, & WA A e FA 7] 71(100, 200) 01 A
THHE FA S VEE ARY SA1E are]§F A 14| (ZigBee),
£ F5F 2 (Bluetooth) & A A& 3 FAl(Low Power Wide Area Network,
LPWAN) T Z| o] of = st} & 318 5= glom, A< dl ol e v = 21
olUt} U o 2 ZigBee 7| %< IEEE 802.15.4 52| t}oF3l 74 & 7|dto &
A3/A -39 Tl A" F- Al B ¥ PAN(personal area networks)s A4 & 4=
glom thFd Wil ow B 5= 9iu)
Poll Al e A 52 288 e FAs s 55 24 dul=
&t
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