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ing termination of data collection.
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= (20)2] AHF-HolaL, 41732 UE(10) S A o= vk A3F 1ol A &4

715 UE(10)9] d¥-3olar, #2171 7145 20)9] A7 5= At

kA, A B4 Al 22’12 = 7| FDD(frequency division duplex) 2] 2} TDD(time

o2 v 4 ek FDD Ao olahe 3 s A4 o)
945 40 21242 ol i 20ek TDD 1) 2
g A sEA A2 o)
Xt} TDD Hc}/il o AQd §HS A AH =R 2% A (reciprocal)
e ol 012 234 ool S A S5 4B A £
<] loft}, whebA, TDDO 7] ¥h&k 541 54 Al 2<%
7| R e ]

= -
division duplex) 2] & =2
FH A Aol =

=
AlaF
= &ol Aol =342 5= gl
HEYL Aol Hazed) gl 6 TDD A 2]
Bl el A 43l ek

& sk o)Ak %%— 2 ¥ ﬂﬂfﬂl /\1 H g ¢l LH 7H ZF% SCS(Subcarrler
Spacing)oll ] &%}, 7+ &5 CP(cyclic prefix)oll whe} 127)] 1= 1471 2]
OFDM(A) M && X3l dut CP7FARE B = A5, 4 €52 1419 A=
FEFE S CP7F AR Y = A, A £ 12709 A B2 ST o] 7] A,
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[75]
[76]

[77]

[78]

[79]

[80]

PCT/KR2024/009443

< OFDM 4l (£, CP-OFDM 4l &), SC-FDMA 4 £ (22, DFT-s-OFDM
) 1

<t} 43 7 & Z X (numerology) ] A 9>

NR Al =8l ol M = 54 G4l 7] 9] o whe}, widol thao] 7 &2 4]
(numerology)7} Al &4 X% Slt}. ol & Eo], SCS7F 15kHzQ] 2 5, A &2 Al
E¢] ME=Eo) A o] B-& o A (wide area)S A D31, SCS7F 30kHz/60kHZ S 7
-, WA g% Al (dense-urban), T] S5 A 9 (lower latency) 2 ] &l 72l th 4
3£ (wider carrier bandwidth)-& #] 13}, SCS7} 60kHz &-+= 1Bt} & 2%, 9
A} 1= (phase noise) & =758} 7| 913l 24.25GHzE. T} - o & &-& %] 9l gt}

7] 3+ & 2 2] = CP(cycle prefix) 4 o] 9} -1k} 717 (Subcarrier Spacing:
SCSyell ol &l 4 eld 4 ). shte] AL o] | EEAE EE AT
T Ak wHEEA Y Y AE = vErd o, 7} ERkEah -4 3 sl ek
CP dol= ol o] % &2 o Utk

[372]
U Af=2"15 [kHz] CP
0 15 A vl
1 30 A vl
2 60 Avk 24
3 120 A vl
4 240 A vl
5 480 A vl
6 960 Ak
ARFCPO A -, | EEA] Y Qe 25 n2 vEhd v, £33 & OFDM 4l &
AFN" ), 2D G S ANFINT) 1P 5L, A B2 Q) & &5 PN

subframe,uﬂm)]‘_:_ O]_EH gl] Eﬂ_ é—lﬁl—

[3%3]

L Af=2"15 [kHz]  [N"mp Nfmet NPormmes
0 15 14 10 1

1 30 14 20 2

2 60 14 40 4

3 120 14 80 8

4 240 14 160 16

5 480 14 320 32
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[81]

[82]

[83]

[84]

[85]

[86]

[87]

[88]

[89]

[90]

[91]
[92]

‘ 6

960 14 640 64

g CPol AT, o B2 A G928 i ek 1, %% 9 OFDM 4 %
G, ZA T 55 AN, 12 52, B2 | 53 N
o )3z ob e o] ok ek

[324]
" SCS (15*211) Nslmsymb Nframe,uSIm Nsubframe,uSlm

2 60KHz (u=2) 12 40 4
NR A[Z=glol A 3= st o] whikol Al ¥ 3k = S A& 7ol OFDM(A)
™ & & %] (numerology)(ll, SCS, CP A o] 5)7} ol a7 A= &= glt}. o]
whe}, FAF )R] AR T AR AR (e, SF, &3 3 TN A,
TU(Time Uni® F3)2] (At Alzh F-1ko] Wik A5 gbel] Aol shA A4 =

A
T At

E3a A E3cE FA FAY AU 2E Y oA A<l o} 7| YA & VEL o
A Z=Eold.

X 3aE #2359, UEE LTE/LTE-A 7| ¥he] A3} -12] 31 NR 7] Hke] Ao
DC(dual connectivity) 2] © 2 14 ¥ of ]

%271 NR 7| §ke] A2 7]E 4o o] 5541 -& 918 o] Yl E 9] = (core
network), <5 EPC(Evolved Packet Core)°ll ¢1°4 T},

5 3b5 FEH, & 329 @] LTE/LTE-A 7] 1] AL 5A ) o] 55418 ¢
& Ao Y E A 5,56 ao] Y E A A H o] St

A ¥ 3aQ = 3boll A vhe} 2 o7 el X of] V]| Hbg A u] 2 A&
NSA(non-standalone)&} 32 3T},

% 3ei 32347, U NR 7ke] Ao 9 2| of ik, o2l & ob 7 e Aol
71 8-S A H] 22 vF2]-S SA(standalone) ©] 221 ST

S, 47 NROIA, 7] 45 0 2] o] 5418 8 g A m g

In

i

3} A E &)
hE T T [©] = | R, - T1—
S FHAHE A S on| g, o] & Fof, o] A =oAL, shbel Wt
1 == An /E)

4 =
SR ARF Rl A B0l 4 8S EIHT) o 2 o, dukcpe] 4
shibel ol 147he] H-g E3sht, 24 cpel 4§ shikel %ol 127)
of HEE T WE T T4 wy

oh Sl QLo A] Hare] b T aa
U}. RB(Resource Block):= 3t S Q1o A 242(q, 12)2] &3t ksl 2

A o] F v}, BWP(Bandwidth Part)i= 37 LW Ql o] A 1-4=2] 1423} (physical,
P)RBZ A 2| ¥, 3l1}2] 7™ & Z A (numerology)( |, SCS, CP 4 o] &)l o5
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[93]
[94]

[95]

[96]

[97]

2
, 38l %1 Al ZH(at a given time)©l| &=
%"/‘JQ%%\* J4= PN g A= R 01]7‘1 b2bel o
XA HH, shvbe] HA Al Eo] usgE 9}3}.
551:— NRA A & A BEZH Q] F39] 6 & EA
5= 59 ZA]H TTI(transmission time interval)™ NR(Y:+= new RAT)= 9 3 A
HIP Q) Ei= R 0R B F o) B 59 MHEIZYY(EE &5)S, Ho] 1
% A& #238817] A8 NR(HET= new RAT)2] TDD Al =Bl ol A A8
UTH &= 50l =A] | npe} ol M E LY Q= £35)2 14 /e A& iﬂ
Hop, A EZ (= £3)9] S A E-& 518 H(downlink, DL) A o] =)
d& fejM Abdd 5= Ao, MEZE(EE £3) SRS A5 43 da
(uplink, UL) Alo] A €& a4 A2 5= Ak YA AEES DL HolH A
& & UL Eﬂ olE] A&S Y3 A1 g 5 g t}, o] 3k M B g o) &R
Tao| EW, s A AE I AEE A S-S shube] JEEYQ(EE £5)

|

[-'>~1
o

-

oA A4 Oiﬂ P = . we} 1 MBI Q(E= &%) Holl A 8t
A ol E7F A1 4= glal, 1 A B ZEQNEE S2) UoA] AegE T gl &

H(ACK/NACK)©] A= 5 glrt.
ol g M B ZH Y= EF)9 L E AH7]-$hH] (self-contained) A B Z 7 ¢

(B EF)oldhar & 4= 9l

TAACRE, &3 WY Aw N7H/] AE-2 DL A A g S HAFshi=tl AMS
¥ a1(el s, DL Alo] 4 o), &3 Wl “}X]m M7 o] AE-2 UL Alo] Ad& A
ot ARE g vkl st UL Alo] @49). N3 M 27} 0 o] e Ao
th DL Alo] & 92k UL Alo] el Alolell 9li= AF¢l & € (ol3t, Hiol ¥ )2
DL Hol ¥ "<& #laf A&7, UL ol HE2 e A= = At o
5 50],DL Alo] Y Foll A= &g tdH A Ao A (physmal downlink control
channel, PDCCH)®] A%< <= 3J a1, DL H] o] g & o A= sl 5
Z)| & (physical downlink shared channel, PDSCH)©] A2 = 9}5} UL Alo] 944

ol A= 28] %aFE =L Ao A (physical uplink control channel PUCCH)°] #
FE 4 9lal, UL oy Aol M= &8 A3 A &7 | d(physical uplink
shared channel, PUSCH)©] A4 <= 3t}

=

—_—

ol gk M B T Q) (Eiz &5 FEE AHEEY, 54 @ F7HEAIE ol ]
2 AR %ak= v A= Alzke] ol5o] A% vlolE A% iy Alzko] A4
g 4 9l A4 o] 9t} o] of -8 27]-9k] (self-contained) A H.Z #) ¢ (E= &
) T2 A, A REGA £ BER Ei= 52 REA £ REze] A

o] 244 ol A2t 2Htime gap) 7} BT 5= L}, o] & A a), A B ZeQ Tz A

DL A ULZE A $+st uj 2] A% OFDM ﬁ%% B3 7 7H(Guard Period: GP) 2. &
A= 4= A,
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[98]
[99]

[108]
[109]

[110]
[111]

= 62 A7]-21] (self-contained) £F & +ZE o A &},

NR A|Z=glo A 27912 shufe] &3 Yol DL Alo] A€, DL -+ UL H]©]
H, UL Ao Ad o] &5 x84 5 3= A7]-ev] 25 5 o= gt} 4
5 50, EF U9 A N AE2 DL A AldS A= d AHE5 A
3, DL Alo] &4 9), &5 W 2] vpx] 2 M7 9] 42 UL Alo] Ad-& A3t
AHEE = dthelst, UL Ao 94 9Y). N# M2 747} 0 o] 2] g <=o|t}. DL Al of
47 UL Alo] G 9f Alolell 9l= A od H(olst, HlolH & <) DL tl o] B
AEE A8l AFEE A, UL Hloly ds2 el A2 7 vk o o &2, v
o A& 1T F vk 2 S AR EA T E YD H QT

1. DL only 7-4

2. UL only T4

3. Z3+¥l(Mixed) UL-DL 74

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

-DL Al 949 +GP+ UL ¥4 %

DL % 9: (i) DL "] E] 4 <, (ii) DL #1°{ <4 <] + DL Hl°] ¥ <

UL 9 9: (i) UL gl E] 99, (i) UL Bl°l 8 44 + UL A1 9

DL Al o] ¢ ¢} ol 4= PDCCH7} 42 4= 9laL, DLt o] ¥ ¢ ¢ ¢l 4 = PDSCH
7} 49 4= ik UL Alo] 9 ol A= PUCCH7} A€ 4= 9JaL, UL tlo]

o ool A= PUSCH7| A 42 4= 3l t}. PDCCHe) A = DCI(Downlink Control
Information) | & £9¢], DL to|H 2=Al&% HH, UL oy 2A=" 4

B o] AF=E 4 v} PUCCHO) A & UCI(Uplink Control Information) <

£ £°], DL dlo]H o] o 3 ACK/NACK(Positive Acknowledgement/Negative
Acknowledgement) “d X., CSI(Channel State Information) 4 2., SR(Scheduling
Request) 5 ©] AEE 7 Ut GP+= 7| A= 3} thido] F4l oA 4l B o=
Agehi= g = A BEOA FAl BEZ AZsh= oA AIZE 3& A
skl A B2 QA Yo A DLo Al ULE A s = A1 - 9] A Al&o] GPE A
A= 5 9

<NRel| A {1 #2](beam management)>

& 2} 3GPP NR&| W #] WHH-& % 7] % £:(initial access) & A 2} A ¢1°4 44
(connection establishment) YA 2 U5 5= AT 27| & L2 A A& 38l
k& Qlo] A4 A ZHrandom access procedure) =, RACH(random access channel)
ZRAAE B e 27] $41/54 4] (initial Tx/Rx) W& A4 g},

E7&NRAA 27|11 §4 2 D89 A& verdd.

L 7E& Fxstd, A Aol gl GEHUENUE2)ON Al 7145 521 Wl(gNB
Tx beam) 24 & A58t A3l 7| Al =2 M= vh& Wakol

o]
=

o]
=

o]l SSBE©| 20ms 771 & AFd 7 vk A H 2=, 7] A 4 E(initial cell

selection)= 93+ Y] £ E Fho] 20ms¥ 4~ At}
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[112] @28 Fr]z o7 AEyi= SSBE thalt 15 =4S =4 43k (qualified)
SSBE A g slar &l SSBel| t 3l vl =g ¥ PRACH(physical random access channel)
EF/] M E-(preamble)e A5 o 2 M M ElH 541 W(selected Tx beam)©l] ol g+ A

[113]
[114]

[115]

[116]

[117]

[118]

[119]

HE VA Fol & 4= Ut} ol & 5o, 21 & A 7] (signal strength) S48 7] %
2,8 g2 A6 9 dE =, UELS SSB ¢19 227} 391 SSBS A ¥5} a1,
UE2+= SSB Q1 H 227} 991 SSBE Al ®sto], UEL 3 UE2 222 41 8 SSBol|
3l &%= PRACH Z 2]l &2 A5 5= vk o714, 2F SSB= 54 Wade
2 W= 9= S 7Hd st 9}5}.

L 8 NRoA @& 7|59 7] HE ZEZAIA Y A& YEFAT

=88 Fxstd, UE)e] Aol A ?( 801), UEs= 7| A= (gNB)°] =
Bh= A28 AR A A& F °H Z27] J& dA oA Hagh A #a slebu g
A H (& E9, ZF SSBol| 4-&3F= PRACH XJE)E A8 (S802). o 714, Al
28] A B | Al 2] 3= MIB(master information block) 2 4! &% “d H.(cell common
information)& 3 ¢}3}<= SIB1(system information block 1)& 33} 3kC},

G Al A" QB W AIA]E G5 o]l VAR Y F| o wE A
F = SSBES A1 8T (8803). 17] L, @2 =41 SSBE T 3l 4]
RSRP(reference signal received power)E =74 ). N7 2] SSB =, Hlof] t gt =
¥ RSRP 5 7Hd 35-2/% A $H(highest/qualified) 4k(value)S 7FA] = 5ft-9]
SSB(HH& A B3I} (S804).

ol F, T2 A ¥ SSB(Hell ™ 5-3F= PRACH #A-¢lof] £:a}3=
access) L2 B EL 7| A= &2 HE T} (S805). o] & Fa ¢ d‘i‘iiﬂ %71
W AR E 7| X =0 5 2 4= 9]

A G R e SSB(%‘)Oﬂ U]-8-3= PRACH A}l o) &:3}+=
RA(random access) 28] 1 E5-& GAlskar, o] of dj gk g7 o =2 d el SSB(H)
o] g5}l Y= RAR(random access response)=- # %3} (S806).

shH | Alo]] & % z1]) gk @it = CBRA(contention based random access) > 2 A| 4
Z Y5t dE XM AR E P EE VAT Ado] gl dde il A
A A8l A FF S Z(cell commonly) FH ol 64712 W& A4S 4= 9la1, @
A5l o] Yol A H A o] W& 3] 98] e WS Ao A

thool&= A Hl o] =7t Fold 45 W ’ﬂ‘:/—ul DA Aol of AlZEAA
o, kel B £ e &
7HA 7] = A lo] = 4 A
kA= 7H’d0}7] 13l SSBell o gl A += Kl Wl (wide beam)<

x4 ko] o2k 9l 9] x|/ wotsl g, whito] Ao A
beam refmement) 22 S8l F-2 Y (narrow beam)-S A A 5}
A, F-2 Y (narrow beam)= WHidol 7] & ol E ol E
(data rate) = Xﬂ%éﬂ = HhH g o] 8- olo|) 34 A WA Slof) wlzkslr| HE
& ot7] witell A #4 @bl MAYsE 5= Ql= A7 AT ol & HEl, 71A

o

i

Cnin

ol

BBy

)

[ nt ot

ofN HE
rE

N

N

“—

Hd

rlo

e
>,

=2

o

o oot
o
[l
>
H‘jt M
ir

i

I —
=
=
[
o~~~

3o, ™
o

RS
|
I
4y
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o ko] Al 1 Wlo] ul A ¥l CSI A (CSI-RS/SSB)S Tk B4 Wk A (UE-
spemflc manner) .2 &3l 0 2 A o] =u ] M7 & A &2 o7 s}

VA Fo R 24 AW E Bt EE g}, o] = CSI A A A (CSI resource
conflguratlon) 2 CSI .41 "4 A (CSI report configuration)-S- 53l 7] A = & 2 F-H
499 79

[120]
[121]

[122]
[123]

9= NR°ﬂ"‘]-°4 TR Wl AA ] A& YEHAT
W RaE A W ke Zpalo) A sl 2 A% (reference signal, RS) 5
& Z8l 2 A E VA= A 7|t oe g B E 433k, o] = 3GPPol| A
7<4 4 &k CSI 228 9 9] A (framework) & W21}, “12] 1, o] &) & vk 54 (UE-
specific) CSI A4 Wi 2 A f @b 5271 Woldp 5 v o &g <= RS A4
ANl w4 F7FsHA H = A 7F vk 1A =& o] 9f 2 kel @B E =

A S hakaty] e 52 9014 Haz Alsk ol AR A A0l Qi ddEdl)
=T FE M S, CSI A (resource) & T8l 5= WS A E S 47 3l o
S W 15 54 CSI A A4 A (UE group-specific CSI resource configuration)©|
o A 5 vk 2, o] Aol AR e v Eo] T YU A S Ff5HA F
H ol 2 oS dlojye oAl A2 TR A A S SdE] of sk
ol 771 WA S}, = 5/ %t o] /d (High/medium mobility) & 7F4| = Wikl A =}
A e =E Folr] e i o R FHAge $H S SEEHA Wi, v
ZHE RRC Al A& A7 H|3L RRCE B¢ TR W AL Jojd o=z & A
Ae LA TI7] dfstoll W FA o] fQleo]l & 5= v 7| A =2 o] &} & o]57
= 3tstr] f 8l CSI A A 3H(CSI resource set)ol] £-8F= Wl & A A5 &
e oR TR NS 8T F Utk 2y, b A= Sold
2 3] SA e o] 7 e ¥ = Edol = 2 X (trade off) o577 A&
ATt

% 10a WA = 10cE NRAA ¥ B & 3374 Z2AAE veATh

NRoA o] Hl )= =] AlFolA Golshiz ZREA A SHellA 37k ZEA]
&2 o] Aeojd 4 9tk & 10at T EA A 1(P1), 5 10b3= SR A A 2(P2)
18] 3l I 10cE ERAA] 3(P3)-§— 247k vpebdich P11 oA 7128 27 A&
(initial access) 2 A A & 8l shi= v e] Wl A2 HH A |1, TRP(transmission
reception point) ¥ 229133 (beam sweeping) ¥ UE Wl 29138 & 5 Al ol =8 8 A
%-21/57 A1 ]l 3] o1 (Tx/Rx beam pair)E 3t+i= & 2Fo] U}, 91 A (connected mode) 2 %
Yot G V| Koo 2 B E ZH (S, CSlresource set) A4S &l AA k&
W& o] 2913 (sweeping) & A2 A A|8taL, WA TRP Wle] tf &k A& A7) 54
S Fegich p2E Fa v TRP Wo| AE =W, o] F P3E Fa 7| X+ A
el shufe] WIE ‘ﬂ%(repetition) Aast), e UE W A9 S 3shH A
" s 2ol A UEZF o™ Hl-& A el = dhd -9 9

“ Q54 = —),\_A }\ = 1=
Wz = 9t A3k 522 513 A (downlink, DL) 2 A} &k = (uplink, UL)®])
e 25 284 = Aok
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[124]
[125]

[126
[127
[128
[129

—t e e

[130]

E 1la WA = 1= NRAA § B3 Z2 A A 9 Al &5 YEHATH

Wl 2~ 9158 (beam sweeping)<>= 54 T X H =, CSI AH 3 FH(CSI resource set) A

2 S8l 71 A =ro] Widkof Al 2 4l S (reference signal, RS) A AR E o=
o2 ol 3k HHi=RS A AH e} v FE o] dEHoR AdHFE= HHS

&t =, A H Q1 d X(index) & T2l Al & 571 Hohi= RS 2 %] A =}
(resource indicator, RI)E ©|-8-3}] RS A B 2 54 O 2 (implicitly) v ¥ <1 )
2= ARE Fal 7] A =ol wjg gk jl o] AR E QA5 gk} o]5= 3GPP CSI
199 A (framework) S ©|-&3te] AA ¥, Wb VX0 2 RE AR
A9l Tk RS ] A7 S S0 2 A 0% ] 2 E (Best) 471 ] HHRI]
gk RSRP A HE 7| A & & Ha1gtt}, o] o] tf &t 54 A& Bish= Wi
AA] 7] X e] RRC A A up= 31 9] 01 3GPPo A &= th& 37FA] WHH == st
2 AR ES olsia g,

- 714 H® 3l (periodic reporting)

g

>

- B] =714 H 3l(aperiodic reporting)

- WH4 4] H 31 (semi persistent reporting)

5 Ha= 2714 CST Ha W42 YEh =], o] = RRC 44 & T8 Ed7]
(trigger) €T}, =, W2 RRC A A (configuration) A %] & 7] %] = &
2ah= ], RRC A A #lAIA] ol = CST #& RS Ah¢l © 2.1 el ok A7 =,
CSI A9 F $HCSI resource set) A H. W CSI H.al= 7| Aol dhi= A HE ¥ 331
o} (S1101a). o] F, T2 5218 RRC AA #AI A & 7| 22 F7]4 o2 HEy]
= RSES 72181 (S1102a R S11052), 5218 RSE-S 71 22 Rlof] o gt
A7 E ZA 3} (S1103a 2 S1106a). 18] oL, T 243 A3k (zh S 5714
O = VAo ® Bt} (S1104a E S1107a).

5 11b3= H[527] 4] CSI .ol W2]& YEp=tl], RRC A4 HA[ A & &3
CSI ¥ RS 2H¢) 3 B W& A A W et ah9f A5 o2 E o Ed7]
(trigger) MIA| AN (= ) §lo] = RSE B3 Wl 42 3314 &=t} =, &
WS CSI A RS A H 251 Hh o)l o gk A4 =, CSI AR 3 ZH(CSI resource
set) 4 H. 2 CSI B a1 H| 57| & o] gli= A K 7} 315 RRC A A (configuration)
WA A & 7| A3 0 2B 4=215F=d] (S1101b), CSI H.a1 E 2] 4 (CSI report
trigger) = MAC(medium access control) CE(control element)} DCI(downlink control
information)& -3l o] Fo %It} @hiko] MAC CE %= DCIE 53 E] 7] A A]
ZH(trigger indication)7} 38 CSI B2l ET|A AR E V| X5 o2 HF F-41 8}
3L (S1102b), =21 ¥ E ] 7 A A] 2Ktrigger indication) S 7| HF Q. & 31 ¥ A 5% =
RSES 5418kt (S1103b). & 714, CST AH 3ol i gk RSE < 42 CSI K.
A EYAAETL AESH 5 A E B, X EXE) ol Fl A4 5 At
ol F, A 218 RSES 7| 22 o ek A& M7 E SH4 8T (S1104b).
Tejar, e SA AAEhHE W 71 A w2 Bargt) (S1105b). o1 714,
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[131]

[132]

[133]
[134]

CSI H.a1E=CSI Kol EP 7] ARIFAHE EA A KA E 5o, Y E5E) o) %

A= A~
of AEE 4 A

% 1le= HHAH A (serm -persistent) 221 WA U ERY =], 5571 4] B A w9
H] =71 % B ikl o] F3h b o & RRC A WA A& Zal] CST ¥ RS 244l
9 W51 bl gk A& 42408 @2 MAC CE9ll 2] &l 24 S}(activation)
A el 7k v 2 A ﬂ(deacuvatlon) A ) (=, A H)E F21817] A7bA 5
Z|H o2 SIS S8}, = vhde cS] #E RS AHY 0 EL "R o] T
sk 474 =5, CSI A 3 $HCSI resource set) A H. 2 CSI H.a13= HHA A o] g} +=

AR 7t i?}-ﬂ RRC A A (configuration) W A| A & 7| A| = O 2 FE 4~ J k=t
(S1101c), CSI ¥ a1 24 3H(CSI report activation)i= MAC CEE %3] o] Fof Xt}
o] MAC CEE &3 &4 3} #] A] A (activation indication)7]- Zek¥el CSI Bl
A3} AR E 7| A5 0 2 HE =AI8EAL (S1102¢ 2 S1110¢), =421 &4 3} #]

Al ZAH(activation indication)E 7|HFO. 2 =714 0.7 A 4-E = RSES ]6}5_’
(S1103c, S1106¢, S1111c 2 S1114c), A3 RSES 7] 22 4] oﬂ sk ME
71& Z4 %) (S1104c, S1107c, S1112¢ 2 S1115¢). L&) a1, vk
HEHE =71 A 02 VA 5o & H 18} (S1105¢, S1108c, S1113¢ 2 311160).
CSI H.a17} 24319 o] F, 7] A= . 2 E] MAC CEZ -3 v &4 8} A A1 %}
(deactivation indication)”} 3£ 3% CSI X.a1 H] 24 S}(CSI report deactivation) 4 K.
& 2184 (S1109¢), -2 CSI a1 & 4] g,

L 3GPPol A 3= o] &F -2 Wl A5 o of A1l B v A
7] el AUML 225 483 218 arefstar gler, ol & 9 ¢t %‘_?‘éﬂ_ 7}%*4
(feasibility) & 74| 41 23] & S (potential spec impact)= +=2]5}7] ¢ g A+
(study) & Al 2FETT

AUMLe] A 85 = &) 59 g 2E= obgfl 9] 37 63 o] =¥ aL gt}

[3%6]

=

-8-0{(Terminology) 7] % (Description)
t) o] ] 4=%](Data collecti| AUML X2 &, to]g H4 @ FEG 220 7 U
on) EA =g, v e E Ei= UEC] o8] tlolg &
o= XA~

(A process of collecting data by the network nodes, manag
ement entity, or UE for the purpose of AI/ML model train

ing, data analytics and inference)

AUML 2 2(A/ML Mode|¢) 8 M ES 7|dto s d g EZ QA517] 93 Al
D ML 7S 2 83} = dlo] g 7]uF < aa)

(A data driven algorithm that applies AI/ML techniques to

generate a set of outputs based on a set of inputs.)
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model training)
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dlolE 7]Hk "
A1 AIUML =.
L2985 34

(A process to train an AI/ML Model [by learning the input
/output relationship] in a data driven manner and obtain th
e trained AI/ML Model for inference)

AI/ML X9 F=F(A/ML

model Inference)

PH A E 7| 23 EH A ES A7) Al T
AI/ML 298 AM-8-5F= Z 2 A2
(A process of using a trained AI/ML model to produce a s

et of outputs based on a set of inputs)

AVML 29 A 3(A/ML

model validation)

B d Sdof A8 ¥ = A dolH A EE ALE-3)
ol AIML B2 o] £4 & H7lst= 2] 519 X 24
282, 79 Fdo] AR Y= dlolE ME o]gow o
Hksl ] = 2d g H & A8t d Rgo] ¥

. 1
(A subprocess of training, to evaluate the quality of an Al/

ML model using a dataset different from one used for mod

el training, that helps selecting model parameters that gene

ralize beyond the dataset used for model training.)

AIUML 2.9 H| = EAI/M
L model testing)

wel By g A3 A E 3 thE dlolE A EE
ALE-8Ee] HF AVML X2 2] A 52 H718H7] ¢
Ho| &t Z 2 A2 AUML 22 P F 3} 2] g

Mz wde] 34 248 714 8HH] Fe

ot &
1=

ol

(A subprocess of training, to evaluate the performance of a
final AI/ML model using a dataset different from one use
d for model training and validation. Differently from AI/M
L model validation, testing does not assume subsequent tu

ning of the model.)

UEZ (AI/ML) X2 (UE-s
ide (AI/ML) model)

FEo] 7 A o & UEA 48 ¥ = AUML 2.2
(An AI/ML Model whose inference is performed entirely a
t the UE)

YEYAS (AIML) &
2l (Network-side (AI/ML)

model)

FEol HHor YELAMNA FH= AUML 23
(An AI/ML Model whose inference is performed entirely a
t the network)

w= (A/ML) %2 (One-s
ided (AI/ML) model)

UE 5 (AIML) =& == Y EL A =5 (A/ML) =9
(A UE-side (AI/ML) model or a Network-side (AI/ML) m
odel)
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%= (A/ML) =2 (Two-
sided (AI/ML) model)
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ol e 4 e e A e Hmu 135 499
(A paired AI/ML Model(s) over which joint inference is p
erformed, where joint inference comprises AI/ML Inferen
ce whose inference is performed jointly across the UE and
the network, i.e, the first part of inference is firstly perfor
med by UE and then the remaining part is performed by g

NB, or vice versa.)

ADUML =9 A 4(AUML

model transfer)

TSl Ll Bl o] vt
2 7hA3= ) 29 %Pr’d Q] o] 22
g o] Ak, Aol =

P o
g 5 A=

= vebu E
23] AUML =
2 2o £

(Delivery of an AI/ML model over the air interface, either
parameters of a model structure known at the receiving en
d or a new model with parameters. Delivery may contain a

full model or a partial model.)

w4 T} 2 = (Model do

wnload)

W ESQ] Ao A URZ X9 A%
(Model transfer from the network to UE)

24 ¢ 2 = (Model uploa
d)

UEoI A ES AR B9 A%
(Model transfer from UE to the network)

At ohE /A% T (Fe
derated learning / federate

d training)

‘ﬂ

;’,_74 H]o] 1 A
Qs ole] ¥

Zo A A 2 v THS
b ol Al = (e &, UE, gNB)oll A A
VML 225 Fds5h= w2l g 7] o] 7|l A=
rdeo] o] 43 AHgo] dastA R 24 Holg 4l
o w2 dashA e

(A machine learning technique that trains an AI/ML mode

1:1

> Ho{'ﬂ

O

1 across multiple decentralized edge nodes (e.g., UEs, gNB
s) each performing local model training using local data s
amples. The technique requires multiple interactions of the

model, but no exchange of local data samples.)

Qxekel "= o0
ffline field data)

o)A FHE o] AUML FH o] ¢ Ze}el nSof AL
45 = dlol g
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(The data collected from field and used for offline training
of the AI/ML model)

sERel B 5

ne field data)

H] o] E{(Onli |2

=l FFE o] AUML 2] &2kl W&
¥ 3= ol g
(The data collected from field and used for online training
of the AI/ML model)

o AH-&-

¥4 21U H ¥ (Model mo

nitoring)

AVML 2.9 o] & A58 ZUH H k= At
(A procedure that monitors the inference performance of t
he AI/ML model)

A &= 8}<5(Supervised lear

ning)

98 LAY Wl HRYE RS TSk TaA s
(A process of training a model from input and its correspo

nding labels.)

- =

H] x| & 8}<5(Unsupervise

d learning)

dlo] Eo] X4 ¥ dolE 7} glo] &
A 2~

(A process of training a model without labelled data.)

o] 92 FAss

M

S

T .

T A 5 855 (Semi-superv

ised learning )

ol

glol=o] A= dlol el e} wlo] &0l A1 g H A &

ol 7} 23 H S SHdhE T2 A

°| °|

(A process of training a model with a mix of labelled data
and unlabelled data)

73} 845 (RL)Reinforce
ment Learning (RL)

BE AGEhT @AM AR ) 2o
yﬂ@%AE%é@wibiﬁﬂMmmE
EZZAA

(A process of training an AI/ML model from input (a.k.a.
state) and a feedback signal (a.k.a. reward) resulting from
the model's output (a.k.a. action) in an environment the m

odel is interacting with.)

EEERE

(Model activation)

EA 750 g A/ML B9 24 3}

(enable an AI/ML model for a specific function)

7.9 1] &4 3H(Model dea

ctivation)

EA4 75l thgk AVML 22 1) 24 5]

(disable an AI/ML model for a specific function)

2 d 22 A (Model switc

hing)

54 715 tsl, A 245d AVML 225 v 24
3}skar thE AVML R 9 S 24 3}
Deactivating a currently active AI/ML model and activatin

g a different AI/ML model for a specific function
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[135] 3GPPE= Y #y] X2 A dte] @ Z(UE-side)ol| 4] Al 2.2 ¢
training)& 38} 7] At oy =X FA s, Wl Ax} 731 il o gk &
7]

[136] 3, E ) NRoJ A

e )
(o]
e
3
i)
o~~~
o
[¢]
oo
8
8
oo
=
oo
[¢)=]
S
[¢]
=
3

= ML .95 o] 83 Al o] A<t , 2 A A
L} vbobol] o ok W 82 o} 2] Ao B x| k2 Aot} B WA A o A= AUMLS
o]- g3k ¥l ] WhokS =303l 7] ¢8 Nwo] o = al & A 7] 7] 913k Hl A
HEWUERYH g 84 o= FHet S at7] 9§ Wb Al etstaz} ghrt

1 ]

[137] = 12a WA = 12bE AVMLE o] £33 1 &4 &
domain beam prediction) ¢ A] 2 1} E} T},

[138] & 7] 3GPP RAN(radio access network) WG1(working group 1)-= 'AI/ML for
beam management'©l] T &+ 155 A| 2}l a1, &3+ DL 5} o] Z(spatial DL beam
prediction, BM-Casel) 2 A]F4] DL ¥ o] Z(temporal DL beam prediction, BM-
Case2)-S 3} 9] A8 Al#l(sub use case) & +=2] 3+ Aol tf sl &< dr). o] =, Al
E(Set) Boll &at= W59 A4S B3l A E(Ser) Aol bl g ¥l o] A7 & o 53}
L5 ok -4 DL W ol 59 Aol a4 &2 12a WA 52 12bol]l S=A]8kaL
A=), & 12a0 A= A E B7} A E A2 A B Al(subset)?! 455 YE AL, &=
12bol| A 3= A E B7} 52 Wl(wide beam) 2.2 74 ¥ 31 A E A= F2 ¥ (narrow
beam)O. 2 FA Y= S AR O E WER AN E JEE o star Aot ALt
# DL W o 9] 2 5ol &=, 34 DL R o 59 i) Al E B7F Al E A9 A B AIQ
35, i) Al E AS A E B7F A 2 TS H9Ql A7 2ol 7HRE, i) Al E At Al

EBR7t s JFor 7 AH = A5 e @k AR DL R o 52 37

WS4 ARE 7INte 2 vjg {1l AHE o 53z Aoz, FH4 DL Y o5 0]

7]Hko] Bo] AA & o e F o] Ziii) ME A} A EB7F 5Ue Hgow

T/ E = 7 9ol A&shE weks s Bk g Alolth o) o 2 o]

2,34 DL Y A 29 i) Al E B7F A E A9l A BAIRT A 5-9L i) A E A9t A E
]

B7F A 2 ThE 31 A7 71211 Hl o S Wit o & ALgE A o= o
=3

[139] % 132 AI/ML< o] 83+ A 7H4 1 <] & (temporal domain beam prediction) o
A& YEHdTH

[140] BM-#]| 0] 222(Case2)2] A+ Wl of Z(temporal beam prediction)> % 1391 L}E}
W vpe} do] HA o Wl A4 Aw GRS, 4 (inpu)E 7| REOE TH7be- vl
EA AlA ] W AN, 9 (output)) & ol S8t 2oz HolHt) o] u, ¢
2 (input) 2.2 AFE-E W3 Z 3 (output) 2 EEFH = ] HIS A Ay g uf
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I . ety o®EE T wacwndWT g
OT — o ] (e g i,._ =0 E#E TGS Z_.E —_—— S
., T X W 2 L RANEMIE 52 Mo oo X T WS 2
w9 = 2 B o lw eI ® ETo BN mwow N

R Wy A - N ¥ .= T o o o K0t o o n
) T = o < K w o T

R op A E S e S T - R () ol
5OmN 5w 0w S O_Eﬂwaﬁﬂ_s P AwE TR s g ams T e
T ow® P 557 WM .m_mﬁlﬂ% Ty W rmpdsl @x
T m® 8- wZz 8 WD T T wo %Wﬁ%%ﬂﬂﬂﬂw MU
ol T 8N %mR. L e R [ o F W R . g
3 X i < AR X aw S " o oy 8
2 P fg Ted Hpwape®s Sow RS LoalwW me
e X 8 ST o = = —
Lol ET 328 45P%=LTx S5FTF poliwTemd B
;OL m < =5 & — AT ~° ﬁi —_ o) m = O_E — ~0 o
» FTo:lh YWES mFTEIM_oE EgE Wmmllalxdw® WD

5 8% FEL woowAETLR 5z 8 gl Lolam® WX Mo
AP Em T ER T2 gwpdEx TERE DOHpPLaTc
= kwm gL < 5 of < W M=z oW 3 < o AR < o o
N O LT = W X0 Mo g < ) S TR _Mom®™®E o
M [ Ay By o o = ) m 2=y Py =T 2o - n
w  AFg Aaw® RS SR S K AR ol G T e S = N M W W e

™ T S w5 g Mo s o 2o LR _
= ey % %= & o N N I = o o M- ol mf T N %ﬂm i )

W ooy OF N R0 & TR NT N 4o il g o g W AL W
d_ﬂ O, T L XS :.L Ot X . = 1l z.L ! M O_,Tlﬂw._ =X o ll
< Pyux® wSw apIdP LI oM ST uTegd g

— [ O —_ —_— —_— —_
uoFypEl g i® WELFOE plg CRTHATH T S
T ®ge®¥ wig FhEYIATNmHX T ES T IR gy T F X<
= do oA o E Trwe AL, T g g dlT T =
e 0y iy = oF o} - 2 oo K 5 — D T B s
N ﬂﬂ%o g o ﬂﬂﬂzﬂﬂ_sﬂ% do B 25 AR AR o B U E
Moo oy T ol ¥ 5w m e " F R X e - Rl K-
N @y S 20 gpe®EwTXEY ow® FrAdRTTmHERT T
- P =20 538 —xBTHMERT GEHT PTEI OB R T
TE Qs B s o legs i yTPEE ma® PomsET AR Wy E
TREWETITEEE SRR o REED qORT P F LAy T ow
FHEZERBL T S B RV TFFTRT R pF R BT TTE of BT
O TN T T o B BN BT T gy g P p RIS
ﬂﬂw.@ﬂ;uordlﬂoﬁm%mﬁég&rmﬂﬂﬂﬂlﬂoo_m%ﬂo%ﬂEﬁ_o_eo_eﬂﬁﬂoﬂuoimwc,_c.ﬂ
moE " R o ) ST E BWHB®ETRLWT  ATH R TUR B MT

[141]
[142]
[143]
[144]
[145]
[146]
[147]
[148]

Fa1 (S1401), A1 € Ho B & 7] X &, AUML

=l

]

A

A~
T

E

]
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[149]
[150]

[151]

[152]
[153]

[154]

[155]

[156]

[157]
[158]

[159]

(51402). AUML B2 & o] 8] & ke tolE o] 3] TR E X Alsl= Al
A A S 7] A= 0 72 A EET) (S1403). o 714, Al WA A= AUML =9 &
& g tloly o A n A stE Ash A d = 2

155 EHAANY E O E dAA g g E E}QQ-J & S YErdTh

L1500 =, A 5 149] A A of|of] F71A o ' whbo] VA5 o' A E sk
A/ML 29 3388 93t glolg 9 A% A& et

= AUML 29 33L 94 toE 412 A #Falr] 2 AA s gake 7] x5
o Al tlol B ol Hag HolE & A3l & A& 83| f1g 83 wAA
(A2 WA AN E A3} (S1500). o 71 A, A2 WA A= thg-2] i) WA dii) JEE
% Aol % & E35sE 4= )

i) 7] s/%4 ID (Functlonahty/rnodel ID)

i) 7]°5/% 2 1Dl /g-&3h= ol B 9] H4(d
= A A A

iii) =@ FH-S 93 to] g ol st HA/H /AT Al Htimer
time instance) 4 H. W/ = o] B /A}o] Z(data volume/size) 7 H.

SR E A2 WA A S FAgE VA S FAS A B S Ve 2 vkl A
tlol B A E-& Al ZFefof gkt o) = vhdo] @ gk tlo|H & A F3tr] g A
A H 7} 7] 5 /52 28 (functionality/model Identification) 274 & <F ¥hitol of &
n 2] A= o] YA A2 WA A o] FAE F3l 7| Aol A drdE o] A |
A Al Agol F7Hd 75 vt S, didol A 7| A S =2 o] A2 #|A] A - A
Al ghbo] 2l FalE& 98 tlol B HH& 9gh A2 HA e
7t oln] A A g-oll = S A& 2T = A& st
TME}.?}%S 87 WA[A] S, A2 WA A E VA5 o2 A ,

2 FAS Az 5 S, gt AVML B2 F 88 93 dlolE

E A5 o] AVML B9 FH S 913 HlolH &
7)Ao R HE FAIEEAL (S1501), A1 H HOlE & 7 22

T3 gt} (S1502). AVML B2 9] 73 & g & HolH o =3 TEE A

Alahz A1 HA A& 7] A 5 0 2 A E3hT (S1503).

$hA, whdo] @ wA[A] F, A2 WA A E VAo 2 A
A2 WAl A o] T &k S WA X Agstal w2 ofof] gk FAlE V| T s S

éé

2,29 Fe)e A5

2

AHoe 5
168 E Ao & qﬁ%”ﬂﬂﬂ@%%%ﬂ%&%@%%ﬂﬂd
o} gi%@ﬂﬂﬂ%ﬂi%HAﬂ

:?%%%ﬂ1%°iTHMMLU%%%%%;WﬂH°ﬁ%ﬂ&%
A& 42213} (S1600). ©]F, AUML 2.2 -2 3 dlo|E & /[ x|z
Bl 5418151 (S1601), A1 ol & 71 22, AUML 7.8 £8& 53] 3t}
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[160]

[161]

[162]

[163]

[164
[165
[166
[167
[168

[169]

[170]
[171]
[172]

(S1602). AUML 2.9 F71 9] 4=38) & b2 tjo]El o] =3 TR E A A8k Al
HAI A& 7] 2] a7 & &2 A 5§ (S1603).
Ao 2 EE ] AVML B2 FH S 9% to] 5 o] Af A=} g2, oA
5150 71 2 E o] AVML B9 -2 913 "ol 9] A5 275}
= A2 WAl A o] AFglol FAlE 5= Q)
£, AVML 2.2 T2 93 wHolE o] Af A2 4|
gk ol Bl 9} T A A& Falf o] Fo14 4= A}
TS g tlolE A Aol 244317 sl A w Al
o] B & 9 gk tlo] B o A E A2 o = vt

T 17a WA E17bE E HAA 9 A E w2 923 7| A T T2 A A
€< YEdh

o

¢

% 17a WA 52 170 B TS 98 dlolE o] AAdEe] whE ZRA
AES VER =], & 17a= W 830 o8 tlo] ] 3 Al2he] ZEAIAE
UER AL, & 1705 71 A5 A Aol ol gk tlof B 4= Azt LREAIAE e

=3

51720 A =, el thg- 37 9] Bdle] Yol 7hEd Ag 7 skt

- 2.9 [: BM-case 1, /| E A 647}, Al E B 871} *7| 5 ID #1

- 2.9 2: BM-case 1, Al E A 1267)], M E B 87l *7]5 ID #2

- 2.2 3: BM-case 1, M E A/B 647l *7]°5 1D #3

% 17aE Frxshd, i AUML ¥ 525 (AML related capability) 4 B& 7|

A= 2 NW(network) 2 A 43} (S1701a), ©] S 53] NW=2YEE AVML @& A
AE)E 7218 (S1702a). ol & Eof, @22 75 ID #1 2 #20] Uig 5= 4
HE ¥gste] AFetal, ol & FAlg VA5 & R E R A AR E V|
S 2 AUML i HA(E) S dEE HAEe

A <23 48 7] %5 2] F (functionality identification) T4 Ti= ¥ 9 2 H (model
identification) #-7 o] 2} A & 4= QI T}, o] 7| A, @ib-& AUML 7] 8F Hl 2] (A/ML
based beam management)E -3 & 5 )= 5 H(capability)©] = T2 E, AI/ML
#4458 AR = 7] 5/5 2 ID(functionality/model ID) 2 & =71 A ®H 71 g
ﬂﬂ7 |sro g2 AEdE 5 k. 7| A a& G 2R E A% AVML #E 5
ARE 7|wow wd A0S e Z a3k Set A/Bol| thal Wl AH (Y o &, CSI-
RS resource configuration) & Y& = A F5aL, o] & F3] @it 4o sli}e
AI/ML #3 4 A & (AI/ML related configurations)S- BE-& 5= AT} & 17a0] A =,
a3 22 AUML #d A A E(AIML related configurations)= o] A 831 A T,

- 7]°5 ID #1: CSI-RS A1 A3 #1, #2

715 ID #2: CSI-RS A9 3 #3, #4

o] Z5-l, dlo] & 27 (data request) M| A| A = A A T2 7]5/2d
(functionality/model)l] o} &+ 5}1}2] A A (configuration) 2] A4 3}/A] 218 X A] =,
LA F Ut B 1728 Fxehd, @2 A w2 7] /% A (functionality/
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[173]

[174]

[175]

[176]

[177]

[178]

[179]

[180]
[181]

model) & 32| A A (configuration)l] I
olEl 84& AE gt (S1703a). A A & )
Aol 7] % ID #1: CSI-RS AH) A gk #17o) thh AR} £33 5o AEd 5 Qo)
gHA, whibo] ol Bl 2 % (data request) WA A & A E & o] 5, 7| x| =o] Hlo] ¥
87 WA Ao ek & WA A& AEekar, vd oo T gk 1S
F Aol % Qi) o] A9, 71X =& ko] A3k o] B 2 % (data request)
H AL Ao gt g o2 Gl WA A & A F3hr (S1704a).
tfet4 o 2 AVML ¥ 5 = (A/ML related capability) 4 2. &
2 Agsivlete #H A QHE 7| A5 S 2R E] F218HA] Sgk vl o &
15 & % (data request) W A| A ol] gt SO 2 H o]
H AES Yo A ARE dal= A WA A 7F 7| A sro 2 e ¢
745, o] Agahi= o] B 8 7d(data request) H| A A]
olH o] HF A YUS A = A& = A on| T
ShH, @ AVML ¥4 53 (AI/ML related capability) %
2 A3k dlolH A WA X E 7] A5 =5, NW(network) =
A 4341 (S1703b), ©1 S Z-3l NWZ B AVML ¥ A g o] £3h8 A4 v A|
A& ?é kTl (S1704b). o & Eof, @2 7|5 ID #1¢] tgk o8 AR E 23
ste] AE8taL, o] & A1 7| A w2 G2 HE 52138 AW 5 vk o 2 CSI-
RS 2+l {3t #19] AR7F 288 A WA AE dEE dE5TT 9

= 1 = T M

rU

2
r|
2
oft
i
yi=)
[l
iz
o
)
=
(o]

=

o] % 71 A= =, NW(network):= 22 FH -2 ¢k o]y A%= _?45} PARIRY
24 83t 2, CSI-RS AHe 3 #12 249 38k a1 (517053, $1705b), 31 & o]

v)
L
ofy

=3 3t} (S1706a, S1706b). ©1 7141, s G dlo] B A& CSI-RS A+
um RSE0] W52 0 2 AF 5= A5 gt} e 7| X5 o =
HolH o =4 & Taid 2l Tde sdsta, 2l Fdo| T8
2R EFH FRE AAE (Sl707a,Sl707b). ol A5, mdl F

= A= T 715 ID G H =5, 7] ID #10)) thek B B}

2] %1-#

iz

o

N-HJ_\'E
10r

Al
>
Ot
ol
»

b ore g
et ofN g
Iy o N o 2 o

By
;o

ric
o M
| OE

rlo

ko

)
o
roh
in)
s

ol 2o < 1 1(thresh01d) w2

[\ ﬁ —
r

g ol
L Mot Sl- Mot
T
mlo f‘% to
a B
>, o2,
oy
o
:101 o
o >
1o td
1o i
>, Ly
N

4

N,

9

g

o,

=

=2

lg

g

1o

o

ol

o,

e

o

E.

i)

)
N

](threshold)g WX &= A
3. 71 A =rol @R o] HolH Al ¥& FRT AT, R/E
4. 1:/_}13_‘}0] JC}_ZJ 6}//\4 24 6}— 1:ﬂ o] E1 "21 7] ﬂ’(tlmer)oﬂ 1:1:/_:} 751_0,4

A o] oMl E 1 oMl E 27} A& 5] = 49, Aol thék 97 A (threshold)
2 AIZER3H7] bl A -§-¥] = Brol W (timer)©l] ™ & gh(value)-> 7] A =0l o] 3|

A= = ar, o] = W R RE FAle ) XA 7] 5/% 9 (functionality/

N,
Y

1
o
ko)
pad
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[182]

[183]

[184]

[185]

[186]
[187]
[188]

[189]

[190]

[191]

model) T &2 A F o] npgrA sttt} o 7] A, QA A= oW E 1 R o] HIE 29
el ZAV & stebr 7 A 82 7 odoh vEek o E e H E g olHl )
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%371 Wl B2](1010a) H/HE= 271 W 2 2](1010b)3=, /7] 22 2 A4 (1020a) B/
= 7] R A A (1020b)2] U7 PEE Sl M 747 ddd 5 9lan, 74l &
= Al A ol B Vs Tl thE ZEAAM dEE 5

871 Al A (100a) R/HE= ”71 A2 A (100b)<= 3 o] 2] telvE 7H
7 ot ol & 5o, 2bEVH(1036a) B/EE QFEU(1036b)= T4 2S5 F 54
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E25= 2 WA d AAddl e g2 FAS vEhd S5 =00

53], 5 2590 M= o] T 249 A E H G| 3] ol Al sk w ol

2= W E2)(1010), Z 2 AA(1020), &5214-(1031), A& ] Z5(1091),

A E 2](1092), ¥ 22 &2 ©](1041), Y = F(1053), 223 A (1042) Z v}o] 71(1052),
SIM(subscriber identification module) 7}, &} o] 42| ote| L& E g8k,

2 A A (1020)= - DMW oM A E Atd Ve, dak g/E=

= TSRS A E ok 74 Q1B 9 o] & 32 2 E F(radio interface

protocol)2] Al FE- iiﬂw(lozo)d] A TaE g Aok ZEAA(1020)+=
ASIC(application-specific integrated circuit), Th& A, =2 3| & Z/HE= tl o] H
2] AR E E3He = T} 3Z 2 A4 A(1020) AP(application processor) & = )
T}, 32 2 M| A (1020)= DSP(digital signal processor), CPU(central processing unit),
GPU(graphics processing unit), %- % (Modem; modulator and demodulator) = 4]
L shE e o vk ZEAA(1020)9] ©lli= Qualcomm®ol] o] &l Az ¥
SNAPDRAGONTM A 2] 2 32 2 M| A, Samsung®¢]] 2] 3] A2 ¥ EXYNOSTM A
2] = 2 A A, Apple® &8 A2 A A e] = Z Z A A, MediaTek®9l] 2] 3} A
Z% HELIOTM A| 2] & 3Z 2 A A, INTEL®®] 2|3l A% ATOMTM A 2] = 3=
= A4, HiSilicon®2l] 2] 3] Al ¥ KIRINTM A 2] 2 Z 2 A A = o &3 2
Al ZRAM A 5= 3l

A= e ;g(1091)~ IR A (1020) B/EE F5415F (103D th ek 2
S el gk vl E ] (1092)+= A H #e] EEA09D dEHe T3t g as
g 01(1041)i= L2 A A (1020)00 o s Aol AaE FH T 4 95(1053)=
L2 AA 1020y ol &l A2 =& Al gkt 157 (1053) = H2=E o]

(1041) o TAE 5 QT SIM 742 3= Frof A8k 2 AFEl e e Fr) A8
AR A 7FJAE 2 shar 91581 d ol A% = IMSI(international mobile
subscriber identity) ¥ 19} #HH 7| & HASHA A AFel 7] fste] ALEE = H

A 5| 2olh e SIM hrol eleka 4w S A4 4 2k

w52 (1010)+= 244 (1020)9} &2 7Fs ek Al A= a1, 2244 (610)
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PE GEE A9 ZRAAM(1020)= o2 3 HE AR S FAlskaL, A8}
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9] 3] Z(circuitry)E X3S = ATt A7), AV] Z2AA (102002 A1 3] 2
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A7 T2 AA(1020)F ASIC(apphcatlon specific integrated circuit)
AP(application processor) = &4 4= 21 21, DSP(digital signal processor),
CPU(central processing unit), GPU(graphics processing unit) & %] o] &= 3}}-& 28

61—3,:01



37

WO 2025/009901 PCT/KR2024/009443

[285]

[286]

[287]

[288]

[289]

[290]

¥

E278 £ 249 EAE A1 AR £5A Y] BE T 250 SAE A9 &
AFBZE ZASHA YEld ES X0l
¥ 278 AxEH, S4A2103D)E 241 71(1031-DH 3 41 71(1031-2) 5 -8

sk}, 7] 4417]1(1031-1) DFT(Discrete Fourier Transform)T(IO?)l—ll), HFHEE
v} W3 (1031-12), IFFTH(1031-13) ¥ P’fjL 15-(1031-14), A1 $A15-(1031-15)

i
Z X ghet} A7) £4171(1031-1)3= M2 7] (modulator) S ] 3238 5= 9]

g o At 23 E F YW (1 S A]; scramble unit), B-E 2 o] A P H (W] A
modulation mapper), #l| ©] ] 93 (7] 2 A]; layer mapper) 2 & 0] o] 3 H-E] o] | (7]
= A]; layer permutator) & U] £33 4= 91 014 o] = /447] DFTH(1031-11)°l &
A X = 4= LT =, PAPR(peak-to-average power ratio)2] < 7Hg W] 3l7] 9
A, 7] &2171(1031-1)5= FRESThol] 255 vgstr] o] de) fA ARE
DFT(1031-11)E A X %5 gt} DFTY(1031-11)° 2] 8l &-4K(spreading)(*E+ &
A olv & T Fe)E A5 E Bkt v (1031-12)F B3] Futs v} v
& &t H o] t}A] IFFT(Inverse Fast Fourier Transform)Y+-(1031-13)& A A A 7F=
ol N F = wEolF,

DFT(1031-11)+= %] HE = A E0 DFTE T8t ST AdE
(complex-valued 4 )& E 53} o & 50, Nx A E0] & 5 H(E, Nix=

A 42, DFT 37](31ze)L Ntxo]th. DFTH(1031-11)+= ¥ 3+ 3 2] F 1 (transform
precoden)g} B4 = AT}, kS0 915 (1031-12) = AV HAF AR ES T3
T g9 A4 ¥ H]'/\J]roﬂ WA A7 HaT A ES oy dES 9
g & FE A Bl t-&at A 84 E WEE 5 v ERkEa 9 o

(1031-12)%= AF % 3 (resource element mapper)2} & = It} IFFTY-(1031-13)
= dEE = A tis) IFFTE 3l ato] AlRE o 215l HolH & A g 7]+
o & (baseband) A1 & & &= §F}. CP AT H(1031-14)+= ol B & £1%F 7]+ th <
A5 o] FHHEE AR5 JAbsto] HolHE 9§ 7]t A Z 9] eHatoll 4
St} CP A 9 & -8l ISI(Inter-4] % Interference), ICI(Inter-Carrier Interference)” |
WAlE o b AR Ao Aol fA1E ¢ Tt

o} & gk, 4=217](1031-2)= F41 =4215(1031-21), CP A A H(1031-22), FFTH-
(1031-23), Z1¥] 3L 5 3}5(1031-24) 55 Egsit} A7) 92417](1031-2)9] A
TA15(1031-21), CP A AH-(1031-22), FFTH(1031-23)+= 7] 4-A1eH(1031-1)°])
Aol FA £ A15(1031-15), CP A H(1031-14), IFFY-(1031-13)9] 97 5& 43
gt 7] #4A171(1031-2)+= 5 2 7] (demodulator) E U] £8+3 4= St}

ol el A<= ut A gt A Ao & o A A 0 & A5l o nf, B WA A o] THA =
ol o} & EA Ao vt gy = A& o EE | E P A A ALY E 55

]

AT 90 71 AR EF ol ChE Bl 54, W, AR 5 9o

gt oA A QI Al 2Elo| M I S-S die W BE ERCEN SRS
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YA A% @ ek ThE A9 ThE SA R EE B B 5 g £,
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787 1] o Bl Al =Bl A ko] F 2 H o] glof A,
AI/ML(artificial intelligence/machine learning) Pd FHE sk dolHE
A BHE A
271 1E1 S22, 471 A
371 AUML &l & o] 23] 3 A7) o] 2
L HIA A E A E8h= GA S 2398k, Wy,
g2l Aol SlofA,

A7) dlolEl o] 218 93 4 AR E FAsE ¢AE U g,
A7l AR ARz g7 delE e F3 Funek dvd oME ARE ¥
s, 7] oWl E AR E 7|2 7] AL WAA I AEE =

[ 3] A1l lolA,

7] o WE ARz, AVML 22 9] A5 2 A 7HE 9 A X (threshold) 7 1.
QA7 AVML 29 389 285 93 A7 AR = Ho] e s E xE3)
ah=, WL

a4l A1l dolA,
A7 AL WA A =, A7) dlolE o] Ad g A e E 9 Aol v

I
[ 5] A23tel 3l A,

I
dr&de6l  ASF
71 A2 WA A=, 7] AIML 2 & S o] $ 25 93 AR AR F )
F AR T Ao s ek, W,
g7 A A ARl YA =] 2 el /1ot A,
Al/ML(artificial intelligence/machine learning) %-
&8k A B
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[ 8] A 78l 9}01*1,

g7 HolEle] A5S A A4 ARE Adehs 9B T ¥akeia,
7] AR A= 4] dolE e g R} vk ol E AN E 3
st 7] ol MIE AR E 7122 A7) AL WAA 7 FAE g,

[ 73 9] Al 78kl ‘Riom,
= H ¢ A %] (threshold) 4 H.
g 9 ?EE o1et A7 A M = Aol 2 %3
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(278111 Alggkel 9201*1,

L,
A7 AR AR AV A2 MIAAE V2R ASE =, WY
g 12] Al glefA,
A A2 HMAIA=, 37T AIML B9 FA 9 F85 98 AR AR 2 o
°lH ¢ BH = A5 shtE 23 o=, WY
(7% 13] 5 FA A zElel A o FA 7] 7] 2 A,
Aol shfe] LA A; 2
™4 & o (instructions) & A G8FaL, 7] Ao} & shife] L2 A A 9} 52 7}

‘s 5 (operably) A 7] 8 0 & A A 7}s3% Aol shvte] w2 e & ¥ 3
a3, 4] WE o7k k7] Aol shite] e A Aol ol a A A= A
ol 71 &8k, =8 1= F A2

Al/ML(artificial intelligence/machine learning) Pd FHE sk dolHE
FaleheE wA &,

A7 HolHE 722, 47 AIML 22 £38 535t v 9, 183
71 AIML 22 o] 4230 & A7) dlolE o] =4 F 8 E XA sh= Al
1wl A] F ALl A S 2aetE, B4 77,

(73 14]  A138

A7) J7] A o] & shufo] R A A o] of sl A Al E = Ao 7]
z3te], ¥ = T2
7] "ol 9] 418 918 4 AW E a8k dAE ¢ £gshal,
A7 A ARV HolH Y 1 TR A olHlE ARE 3
st 7] o WIE HRE 7| 22 7] Al WA X 7F AE =, 54l 7171,
(73151 Al133el] oA,
A7 ol E QH =, AUML B2 9] A 53 AE ) A X (threshold) 73 X
D7 AVML B9 9] 55 AT A AH 5 Aok shvtE 23
3=, B4l 7171
[+ 16]  A13%el 9lofA,
71 Al ﬂﬂ A A=, 7] HolB o] A v A 35 gk 21, 54l 7171,

(7478 17]  Al1438}o
71 ﬂé%‘ow Ac}ﬂ Ao shifo] LR Aol o Fl| A A= Al 7]
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