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[
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Jolefd 54 gof
o A thE We e A 5 gk,

3F9] 7] 4+ CDMA(code division multiple access), FDMA(frequency division
multiple access), TDMA(time division multiple access), OFDMA (orthogonal

(]

ol L
40 O > = o5

o N,
5 o =,

A

2
oo
N

o> Th

o

—_—

frequency division multiple access), SC-FDMA(single carrier frequency division
multiple access) & ¥ = TS 74 & Al 2Hlo] 4849 5 Sl

st7] el A= ol et A& W st str] 9 3ll, 3GPP &4 Al =¥l (e.g.(oll, LTE,
NR &)= 7IHte &2 A apAnt & g o] 7|4 Aol ofdl A g = A2 of
Yt} LTES= 3GPP TS 36.xxx Release 8 0] F2 7| %S 2|3 4= Ql}, A4 2
%, 3GPP TS 36.xxx Release 10 ©] 3-2] LTE 7|52 LTE-AE A3 ¥ 31, 3GPP TS
36.xxx Release 13 ©| % 2| LTE 7] &2 LTE-A pro® A 3 2 4~ 31t} 3GPP NR-&
TS 38.xxx Release 15 ©]-F2] 7|<-& & w3t 5= )t} 3GPP 6G+= TS Release 17 2/
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B += Release 18 0] % 9] 7|52 T o ATt "xxx"&= BT WA AF HEE 9

1] &}, LTE/NR/6G= 3GPP A| 2~ 8l &

2 5A4E 59
[89] A Ao AR M A 7] <, B0, oFo] Foll T A= 2 g ol e TR
o Aol 7 A | AFERS ZAT 4 Q. A o2, 36.xxx 2 38.xxx T A
5 Zx 9l
[90] H g A A o Z#% 7153 B4 Al 2 HE
[91] o] & A| g = A1 ob A uh, B WA Aol A A" thekst A, V], dal A
O W W/ = A A REL V7] E (bl £ B4/ AE, 56 EaR

Yo ]:oﬂ ZJ_Q.FA /\ 01

Els
[92] o3&}, =¥

[93] T 1&
H

l*(oﬂ, 5G NR, LTE)S o] &
=

A
A A= 4= 2

ol & A g = A2 ol AIRE, FA V7] = H(100a) Z}2(100b-1, 100b- 2)
XR(extended reality) 7| ](IOOC), &t 7171 (hand-held device)(100d), 7} % (home
appliance)(100e), loT(Internet of Thing) 7171(100f), Al(artificial intelligence) 7| 7]/

A B (100g)% E3e 4 9k, A F Fol, e FH E2 /5ol TulE 2
oA 7 A% AGAENS S S AT A 52 mE 3

o] 7] A, ZFE(100b-1, 100b-2)2 UAV(unmanned aerial vehicle)(¢l], =F)E i?}
gt 4= 1t} XR 7] 7](100c)= AR(augmented reality)/VR(virtual reality)/MR(mixed
reality) 7] 7] & 3 g5}, HMD(head-mounted device), 2F%F ¢l -H] ¥ HUD(head-
up display), & 8]A, ~ntEFE AFH, doj & tuto]l 2, 7Hd 7] 7], X E
Abol Y A (signage), AHF, 24t Tof FEIRE 3E 4= vk F ol 7171(100d)+=
2atEE AutER o e & 774, 2ntE A, AntE S ), 55
(, =ER %) 5& £33 5= Aok 7FA100e)E TV, W4, Al87] 55 +§j*
g Atk 10T 7171(1000)+= AA, 2~atE v H 58 £33 5 gt d & :
1A= (120), IEY Z(130)3= FA 77125 FdE 5= o, 54 F41 7171
(1202)F= thE T4 71710 Al 71 AT/ EQ A =22 5218 55 gl
[94] 2 71 71(100a~1000)3= 71 A =(120)2 B3l VIEY A130)¢F 949 5= sl
24 7171(100a~ 100000 = Al 7]z 0] A &= 4= lom, 74 7] 7](100a~100f)+=
Y E 9 A(130)5 38 Al Hbﬂ(lOOg)sﬂr AA=E 4 Qv MEYA130)= 3G U E
1=, 4G(ell, LTE) HIE 9 =L 4= 5G(ol], NR) M| E9] A & o] &3] 744 +
ATk FA 71 71(100a~1006) = 71 A SH(1200/H E F(130) S B8 A& 521 5=
A AT, 71 A S(120)/ U E 9 F(130) S oW ol A5 B, Arol =¥ A
22 (sidelink communication)) 3 5~ At} o & , AFFE(100b-1, 100b-2)
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[95]

[96]
[97]
[98]

[99]

A Z41(4ll, V2V(vehicle to vehicle)/V2X(vehicle to everything) communication)<
Ak & 10T 7171(1006)(ell, AA)= THE 10T 7171(el], AA) = oh &
71(100a~100f) ¢} 214 Sl & 5 3l
2 7171(100a~100£)/71 A =(120), 71 1%(120)/7] A]=(120) gl = 74 B2l
172 (150a, 150b, 150c)°] ol & 5= vt A7IA, 4 FA/A2L A a/sk g
A Z41(150a) 3 Aol =8 A FA(150b)(FE 1=, D2D B-41), 7141 = 3F B-41(150¢)
(¢, relay, IAB(integrated access backhaul))¥#} -2 t}Fst -4 4 & 7] <= (9, 5G

r?_ )

H

2

T
7]

NR)S Z8f o] 34 5= ol T4 E21/4 A (150a, 150b, 150c)S E-3f T4 7]7]
o} 7| A=/ 7171, 71 1%471 A F& MEFANEE ST 7 )
of| & o], T4 Z A1/ (150a, 150b, 150c) tF3 &) AL S S AT E
AT 5 Q) ol & ), 2 BAIAM Y vhaFst AljbE el Y Hkste], FAd Al
T AT Agh e AR A A, s AlE A 2] 2 (e, A
dJag/oay, dx/mz A vsg/oug o), Ad @9 44 5 F Ao =
A7} g ? AT

&)
= A 71719 oAl & A g S ol T
L 25 Fxehd, Al F4 7171(200a)2 A2 T4 7] 71(200b) = tFFE
4 71 (o, LTE, NR)S 53] T4 NS E 5418 4= Q) of 7] A, (A1 T4
171(200a), A2 FA 7] l(zoob)}t 19 {(FA 71 71(100x), 71 A= (120)) 2/
= (A 71 71(100x), T4 7] 71(100x) ) ol 23k 5= 9l o)
A1 54 7171(200a)+= 8t o] 9] = A1 4(202a) F 3L Ol”ﬂ | 2. 2]
(20da)E X85, F714 S & sht o] o] F4171(206a) R/H= SFvt o] 4
oFel| 1} (208a) S T] ¥3HE 4= It} X E A A (202a)= W 28] (204a) L/EE= 5
2171(2062) 5 AlofstH, 2 WA Aol A | A, 75, DA}, A<k, W W=
A EAEES TSRS A E U A E 5o, ZEAA(202a)=
2] (204a) o] AR E He)sto] A1 AR/ANZE WA H, £5217](2060)S £
A A ARNEE 3l FAANEE DS 7 Aok T3, 2 A4 (202a)
= SFA72060)3 el A2 AR/ EE E3EHE FA AT E A A
2ABAN T AT A 2EEH I AR E v Fe]204a)0] #sE 4= dc) v
2 2](204a)= Z 2 AA(202a)9 A€ ? AL, Z A A (202a)2] 2 T
gk st AR E A 5l d & 2](204a)+= L =2 A4 (202a)°]]
olaf AofEi= ZEAAE T AR E= st 7, - A Al A
14

N

>
02
Lo

é\ﬂ
=

m
=

2
iz
i
o

A, s, Axp, Aok MR 2/ B3 A EES e Y HEE
& EeshE AT E Y ZEE AT 5 k. o 714, SEEA A (2022) 2 H X
2] (204a)= T4 =24 7]<45(¢)), LTE, NR)S T8 8l =5 A A H 54 2e/3] =2/
ol dFA 7 Ark T2 71(2062)+= SLE A A (202a) 2 AAEH 5 A, oPJr

ol A+l ¢t 1}(2082)E &l A

AABE S R/EE A QT S
71(206a)= SA17] /= SRS 238 5 dvk $5°4171(206a) = RF(radlo
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[100]

[101]

frequency) F-51 2 82 = Aot & FAAANA T4 77 Al 2R3 2/
g ofuE 5 U

A2 F4 7171(200b)+= 3hit o] o] L2 A A(202b), St o] 2] H] 2.2 (204b)
& xgheh, F7H4 0= st o] 4] &5474171(206b) /= S 0] <] ot

(o]

L208b)E ] ¥ = gl v} X 2 A A (202b)= W 28] (204b) H/E = 5417
(206b)E Al of sl B M| A ol MAIH AW, 7], Aa}F, Aok W L= F

= »
2t A EESE TSRS FAE A ol & B, ZEAIA(202b)= W =
(204b) Y o] AR E A glsle] A3 AR/ E A FH, $5217]206b)E F
& A3 BB/ANTE E3eli= FA NTE AET 4= ) T3 3 F A A (202b)
= 5F271060) 2 B8 A4 RN T E E35HE FA AT E A H A
4 QHNT ] AT A 2R Q& JHE W 2] 204b)ell A4 5= ATt |
R.2](204b)= Z 2 A A 202b)e} A E 4= 9l a1, I A A (202b)2] & 2 T
g ket AR E At 52 Q) o & S0, W F.2](204b) = 3 ZE A A (202b)°]]
olg) AofEE ZR2AAE F U = ARE S, B g Aol A
| A9, Ve, Aap Ao W /s B2 A EES ey Y HHEE
& X3 AT EYo] ZEE AgS el
2](204b)+= 4 41 7% (¢l, LTE, NR)&
Hel AR 4= 2} $5417](206b)= 2 4 9laL, sk
o] /o] QFELH208b)E B3l A AT E A4 F/EE AT 5 ATt F5417]
(206b)i= FA17] H/HEE AV S E83E = Q) $-52417](206b)= RF - 2

BRl8 23 & oln % gl

AF E4 2d/3] 7y

(M
[t
>,
S
™
]
[\
=
1oz
r2

=
1

ol
oo
i)
>
30,
&
ri
o4,
>
>
=2
>
40
rx
N
A
rir
ol
r

.

o}, 741 7171(200a, 200b)°] = 9lo] Q240 tial] B} T4 4 o' A
ghof. ol &= A3 = A& ol AR, St o] 4ke] TR EF A|F o] sty o] e
3 2 A]A4(202a, 202b)ll ol &l - E = At ol & 50, Skt o] o] E R AA
(202a, 202b):= 3L} o] 2] Al (oll, PHY (physical), MAC(media access control),
RLC(radio link control), PDCP(packet data convergence protocol), RRC(radio
resource control), SDAP(service data adaptation protocol)2} 2 7|54 A%<
T = ek Fhu o] g o] TR A|A(202a, 202b) = - T Ml A ol Al E H 7Y,
7%, A}, Al W B/ 52 oA Bl bt sk o] 4] PDU(Protocol
Data Unit) 2/% = 8Fu} o] 4} 2] SDU(service data unit) & A4 & = At} 3Fr} o]
4] 2 A4 (2024, 202b)= ¥ B AIA Ol FHAIE A, 7], A b, AlRE, WY B
= A MRS ek H A A, Aol A B, HolE = AR E AT 5 9l
o}, Sk} o] Ake] 3 7 A4 (202a, 202b)i= ¥ A Aol A H 75, AAL, Aok Ly
= el uhel PDU, SDU, M A A, Alo] g 1, tl o] B] Bz FBE 23l 4l
(el Wel 2= A7) E A sto], st o] el F74171(206a, 206b)°ll Al A
& 5= Ak sk o/ o] R AIA(202a, 202b)3= Sk 0] /2] T2 71(206a,
206b) Z-H A5 (e, Wlol A= A 2)E ale 5= Qlan, 2 WA M o A=
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[102]

[103]

[104]

AW, 715, Ak ARk, W H/E = S4F A =Eel whel PDU, SDU, HIA A,
Aol R, Hole] iz AN E §5 4 9]

Shuf o] Akl 3 2 A 4(202a, 202b)= AE S a1 nlo] & AEZg] nfo] &
Efi,_/(ﬂ}ﬂ EEvfolaE AFEHE A= 4 At st o] Ao ii/‘ﬂ/ﬂ(2o2a
202b)<= o, Belo], AZE o], = o] 59 X3l o8] 7 5 )
o o Oﬂ , 0}‘/} ]/‘c}/] ASIC(application specific integrated circuit), 3}1} ©] /2]
DSP(digital signal processor), 3} ©]/d-2] DSPD(digital signal processing device),
SFu} o] /d-2] PLD(programmable logic device) =+ 3Fu 0] 42| FPGA(field
programmable gate arrays)7} St} ©] /2] 322 A A{(202a, 202b)°ll £3HE 5= 9
A Aol A E A, 71, ARf AgE WY W/EE A e RES P

of iz £XE g0 2 Algste] TR 2 2o, BAlof Ei AT Eof = B

5,42 Vs o8 Estel s e S Qvh B WA A AAlE AW, Vs
AR AR Y R A e EES s Es A E Pl s A
E gJo] = i} o] Ako] 32 A A (202a, 202b)0l] E3HE] A1}, Bt o] Abe] w H g

(204a, 204b)el] A =] of
o}, 2 WA Ao A A=
g

= n:]g:]o_] 131/1:1:L

L} o] 9] 3 2 4 A (202a, 202b)°)] 2] & 5 4 9l

]% ;GX]. ;q]o]- WHH it = 22 2 52 7

sFLb
H A
= Folel Y P2 Fslo] wiz 2XE 0] F A5t
FH49 % 3

8l o) 4o “1]33](20421, 204b)3= B o] Ak e] T & A A (202a, 202b)¢} 1A
2 lar, thFst Feje] vlolE, A%, WAIX], HH, 220 35 A E
1= B E S A A Ak sk o] 2] M| 5.2](204a, 204b)3= ROM(read only
memory), RAM(random access memory), EPROM(erasable programmable read only
memory), & e A] W] E.2], st= Zlol v wl X A, A4 Wl Ee], HFEH s
A A Q/EE o5 2o dd 4 ). dhu o] o] v 2] (204a,
2040)3 8} ol 9] LA A 202, 2020)] W BUIE 9l 910 5 )
O EE5F, 3huf o] ko] Wl 2] (204a, 204b)3= FrAl = A A I} g2 TR oFE
715 B3l skt ol o] 32 A4 (202a, 202b) 9 A2 9l

St} o] o] 44241712068, 206b)= ik o] 39] THE 4o A] ¥ A4
YUE L T EA% SIA AT A el Aol F2, 74 4

F Ak st o]/l E52171(206a, 206b)= SFF 0]/

e A e B A AN 2, s, A, Ak i 2R 51
A%

—

A NA AF == AREAL dlolE], Alo] AR, T A5/ 58 213
4= 9t} ol & £, 3l o] 2] 442217](206a, 206b)i= Bt o] 2] 2 A A
(2022, 202b)2} A A E 4= a1, FAANBE FFAE = Q) dF 5o, s o]

el EEAA (2022, 202b)3= & M ol 2] F4171(206a, 206b)7} st} ]Ao
o2 Aol A AR AL dlolE, Al AR = F A A E AEste s

4= Atk 3 B o] 4] 3L AA(202a, 202b) = S o] 2] %?/\Jﬂ (2064,
206b)7F &F1t o] o] thE AR 2 E] ARG AL o B, Alo] R = FA AT

e L
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[105]

[106]

[107]

= & At ek, sk o] 4] F574171(206a, 206b)5= Bt
o (208a 208b) <} Oﬂﬁ% = 9laL, s} o] el 44221 71(206a, 206b)
= 8F o] Ako] QFE| (208, 208b) ) B aol AAE A, 7%, Axat
AR M R B4 A% BelA] 2150 A8 o], Alef 4R,
A 2 ety s o *W 2 7 Qo) B g A Aol A, B o] o] oF

o

o

-0

y ot
—i —lHU

Iy
o r
ob o
-W _l

Hlu= Ho] & Qbelutol A, Ha=o] =2 Qe u(el, 2telv £ E)d 5= 3l
Tk 8k o] /def F474171(206a, 206b)7= =413 AFE- A} Hl o] ], Alo] A, A

AZ/AE S sk ol o] ZEAA(202a, 202b)E o8-8t A2l sty e,
A A A2/ 55 REUME Az o)A o] A= A% =2 W SHConvert) &
T Atk st o]l F=4171(206a, 206b)+= Bhut o] 72l 2 2 A A (202a, 202b)
& ol&sto] Al ARgAF tlolH, Ao AE, 541 A Z3/Ad 58 ol A=

AT A REMIE A& Agket o= vt o] & #sto], st o] 3 o] F5417]
(206a, 206b)+= (oS 2 1) 2.2 7 o] H Eﬂ/ttb JE 2 %83 2= 9]

3 ¥ kel A e ui A% A5 E Ak U wAS wHeld,
o2, AL o= *‘iﬂﬂl 3l 2ol ofaf A el 5 vt olul, A& A2 3

E(300)= 22135 21(310), W 2271(320), @l uM(330) > 7] F ] (340), A+
uH_Tj—](?)SO), Al S *3*47](360)3 x3sk 4= o];} ]Uﬂ, Q) Oﬂfﬁ T 39 B2 ee
5 29] & A4 (202a, 202b) R/ £52171(206a, 206b)l A F=3E 5= Q)

T3 A o2 39 o] @40 324 4?-_/‘1]/\1(20221 202b) B /= G?
2171(206a, 206byoll A & & 4= lt), A o &, 55 310~350-2 5= 29] X ZA|A
(202a, 202b)ol A T+ ¥ 31, 55 360> &= 29 45741 7](206a, 206b)oll A4 & =
z,: o3 le) u:] Al<= 5 /\1/\] oﬂfg,_ ﬁz%g;q }1:_5}
LEEE 239 A5 A F2G300)E /A T4 A e R AskE 5 gl o
A, ZEY = AREZ LT3y HE Aot} AREEL AL EE
(], UL-SCH A%£55 DL-SCH A% E5)S ¥3ta = gt FA A3 = &=
o] vp¥dk = ¢ A d(el, PUSCH, PDSCH)E &3l d&d o= St A4 o=,

A= A5G0 o s A EE HE A FAE Ak 5 9)
U 25l AR E = 2 E AR A 2713 gloll V]Rbste] A H Y,

Z718 42 FA 71719 ID A E so] gk = qlvh 2 =w v E A
2= WE71(320)00 ola] A A Algam A 5= vk WE A2 pi2-
BPSK(pi/2-binary phase shift keying), m-PSK(m-phase shift keying), m-QAM(m-
quadrature amplitude modulation) 5-& ¥~ 33 5= ¢l T},

Sa R AE AL oo UHJJ(33O)°‘1 of alf shit o] 4Fe] HE el o] o
2 usgd 5 ok A4 AF ol Mz s Z 2 AH340)l &) o
eIV LE(H)E mjdd o eh(Z e 21). T AT (340)9] 9 2= & 0] o]
HHJJ(330)4 ZHyENMY 223y FE Wb wal & 5 A VAN

2 QbElY L E o] T, M A E elo]of o] Ziroltt. o] 71 A, 2] T (340)+=

HAa WM AAEE et E 2~ F(transform) = 2] Z W (<], DFT(discrete fourier
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WO 2025/075223 PCT/KR2023/015353
transform) H$hH& 53 o] o] 22l FF & AL 5= v} E3, Zelay
(340)= ENAE Zdad & kA G 2ead e 32 5 o

AHe) 1 7 (350)= 2 SFelu R EC] W A S-S AT 0k ALl o] ul
= ok A RE-F b A2 AR | Qe A =] 445 (¢, CP-OFDMA
4 &, DFT-s-OFDMA 4 4)& ¥¢8ta1, F29b v QI A Hapo] utgatE

[109]

[110]
[111]
[112]

3 Uk A% A/IG60) B E M JRERE FANEE A
Aete], A FA A EE 7 eUE F8 B 712 459 5 ek o

= 93l 21 % A4 71(360)= IFFT(inverse fast fourier transform) 2.5 2 CP(cyclic
prefix) 2F ¢! 7|, DAC(digital-to-analog converter), 73}~ /& ¥ &1 7] (frequency
uplink converter) 52 X3 5= §J
A e A A5 S A E A g 3] A% A e 14

(310~360)2] o A = vk A o=, T4 7] 7](el, & 22] 200a, 200b)3=
StV 2 E/E5541715 S5 QT?’-—TH AANZE FATE = o 44
FANTE=AET B4V 5 Faf vlol =M= Ao = Mkd 5= Qi) o] & 8,
AN & E17] = 344 61 8F ¥ 2] (frequency downlink converter), ADC(analog-
to-digital converter), CP A A 7|, FFT(fast fourier transform) ¥ 5 ¥ &3 4= It}

ol F, Wlo] 2= A %= A v 2, JAEE%‘(postcodmg) Ay, 52
B Do AgdE fAe 7 grdug BoE ot groru= 25
(decoding) /17 A48 AR50 2 %918 ATk ebA, $41 AEE )
g AE Ay F2MEADEAS S47], 2w, ¥A2EFY, B27], H-
295 2 53578 23S ZF A

2 G A A A A& 7}51}“?‘

543z g Aol A8 = ﬁ ] ]«] thE Al & =8 ol T

545 Fzshi, F4 7171400)E & 29] F4 7 l(zooa 200b)l -3,
t}FSt Q 4 (element), A -(component), -7 /5-(unit), X/%E = 5 (module)Z T
AE Ak ol & Eol, 4 7171(400) = A1 F(410), Al o F-(420), H] 2 2] -
(430) B F7F 4244005 F9HE = vk TR E T4 32 412) B S

(E)414) S 2318 = Q) ol & 59, 41 3 2412)= & 298] sfy o] 9] 2
Z A4 (202a, 202b) & e ‘M o] /&2] v 12](204a, 204b)F EFT 5 At o
2 Zo], £ 5 A7(5)@14)E = 29 ) 01”4 T%171(206a, 206b) H/HE=
st vu OFE| 1}(208a, 208b)-S E 33t 4= Qlt), Al o] H(420) = FA1H-(410), H

2] 430) 2 F7F 2444009 AV A o2 A T 71719 Auk F A
Aol gteh o & Eof, Ao F(420)= w22 430)00 A T2 IR/ a5/
H/A Kol 71akate] 4 V7)o A A A A T2 Aol 4= Q) T, A
o] 3(420)= l+ﬂf(430)°ﬂ AdE AR5 52541002 53 94T(oﬂ &
S 7I7hE T AE Aol 25 F3l AFetAL B2 E10)E T8 €
(e, o2 4 7] 71)ETE1 EASA Qo] A8 B8 AlE AR E w5
2] 3430yl A7 4= Q)
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[113]

[114]

[115]
[116]
[117]

[118]

[119]

F7F 8 244005 T 71719 Eiel ek vfet A3 E 5 vk el E B
of, F7F 8.4:(440)= 39 -5 E 2], 15 2 - (input/output unit), T-EF R 3
FHH T Aok stE E3e = Stk ol 2 Agh = A2 ol ARk, 74 7]

1(400)= Z4(5 1, 100a), AF#FH(5 1, 100b-1, 100b-2), XR 7| 7| (5= 1, 100c), & oH
7171(% 1, 100d), 7FA (% 1, 100e), IoT 71 71(% 1, 100f), t] | & ¥4 ok i;cz
l HA A, MTC A, o A, Ae A A (= =
Rt x|, 715/3H7 ], AT AW /7171 (5 1, 140), 71 A =1(& 1, 120), LﬂE%z/_
= 7dE 5 vk FA 717]= Aol A H] 2o whe} o] 5 T
A g aol A AEE 7 ol

71(400) W o] vheFdt 94 AW, 5l RIS BES AA
FA o] 25 Tl S AFH L, Aol s ARTEEAHEI0E F
FAoR ddd 5 3l ol & 5o, A V] 1(400) ol A Al of - (420) 2}
0)+ A, Ao 5 (420)2 A1 S, 430, 440)> Z4)
A9 QU 3, 54 71 71(400) W o] 7 O*,*é
/‘T, /5% = ot ol el R A5 U 3 = v A E :
A °1T(420)t O}Ur ol el TEAM JFo FAE 7 AT o E 50, ﬂ
A(420)= B2 Alo] L2 A A, of Z2] A o] A 3 2 A A (application processor),
ECU(electronic control unit), 2= = ¢] Z 2 A A, W] 2] A o] EZ A A 52
Aoz FAAE 4 itk v & o &, W 22]H(430)= RAM, DRAM(dynamic
RAM), ROM, =2 A| v 2.2](flash memory), 3] 24 v 2.2] (volatile memory), H|-
vk o] 2 2] (non-volatile memory) B/ o] 52 2302 FAE 4 Qi)

2 gAML AL s st Fd 7]17]

55 B Ao AR E = Fl 71719 Al E AL el

L5 2 WA A8 E = Fdl 71718 A g F ) 717 A E
=, 2 EIE, gojeE 717, 2nbE YA, AntE S ), Fo8 A9
B, = EE )2 £ 4 At} o 7] 7] = MS(mobile station), UT (user
terminal), MSS(mobile subscriber station), SS(subscriber station), AMS(advanced
mobile station) 5-3= WT(wireless terminal) & *] & = <= )t}

58 Fzskd, Fo 7171(500)= ¢HE UrT(sog), EA1E(510), Alo] (520,

w2 2] -(530), A 35 (540a), A E] 2 o] 2217-(540b) H Y E = HF(5400) =
S = qdnk PRI UHE(508)= BAH(510)9] AR AE 5 Tk B
510~530/540a~540c+= 242} 5= 49] £-5 410~430/4400) o & &HT}.

TARG10)E T T 77 A S E T A S, wHolE, Al AT HHE F
F218 5= 9l ek, A o] (5200 Foh 7171(50008] T L AES Ao Ete] ok
)3+ 4= At} Al o] +-(520)= AP(application processor)& ¥ &3t 4=
(530)= F i 7171(500)9] -5l 23t 01 Ef/obebi] B/ 2 01
A o vk R, v R2](530)= A/ H E = vl H/A R
ATt A2 5 (540a)= Fof 7l ](500)01] A ADE Fstm,

HE fr oot & N
2
iz
E

olf

r o 4z
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A F 2=, iE ] 58 e v B F o] 223 (540b)= F ) V]
71(500)} TF2 L F 71719 A2 S X3 5= AT} QTE | o] 2 (540b)= < -
71719M Ad= g E}%HEL:E(@],E L/EH TEHY /EY X
F(5400)i= A3 AH/A T, QU HH/AT, Hol
B, ‘;’-l/EE% A}%X}ETH JEEH=ARE A8 A S99 7 A A=
T(540c)= 7l e}, vpo] AR FE AR AL 7 o] 2~ E o] F(540d), =¥ A B

-

= EH BE 8 23 5 v

[120] A o 2, tlolE] FAle] A9, A& H(5400)= AFEALZHE EH A H/a
S(ell, B AL AL 24, ol v AL v Y ) E g5, &5 H HH/A S = v R e
530yl A7 = vk FAIF(G10)= 2o AFH AR/ E FAA A
R W A3 FANEE o2 T4 77 A A ASSEAL 71A =

t, &
T4l 1PFH ANE= e ARATE 23k 5= 9l

=)
H
AT 3 AN (510)= 2 F A 7]7] = VAo 2R
2=
N = o A4¥ H, Y&FHH(5400)E S8l T F

m

[(121] B AYS 2 Adurge A5 A

[122] =62 2 BAAM AEgH= = AdE RolES ol &3 A A s
LAl g ol

[123] Aol A Aol A thA] o] AR A, AR o] Aol X9 gh v S611
GAN A 7| A 53 7 E = 5o 7] A ¥ A(initial cell search) 21 S 5~

wre VX 0 2 HE T F 7] 2| (primary synchronization
1:]

71 )| 9 (secondary synchronization channel, S-SCH)& <

OPH

channel, P-SCH) %

2 0}04 AT F7E wEAL, A D s ARE 53 4 A

[124] 0%, 2 7 A5 0 2 R E] &8 W A ' (physical broadcast channel,
PBCH) 21 & & $Al5lo] A U Wbe AR E A5 = ) 3k, vhde =7] 4
A g A of| A sFeFH A & A1 (DL RS: Downlink Reference Signal)E 2135}

m

of stFH A A FEE gl 5 vk 271 A A R dhdE S612 v
of| ] =] stk =1 Ao} Al Y (physical downlink control channel, PDCCH) ¥ &
2] e g Ao] Qg PRl w2 &) 31eFY A & A (physical downlink
control channel, PDSCH)-& 5213} o] 27 U] 74| & ¢l Al 2" A H & & 53t 4=

u

[125] ol F, &&2 7|A 5ol &5 Srsty] A& o] % & S613 A 24 S616
T} o] A4 74 (random access procedure)e -3 = Sl T} o] & A 5

k& =] 9] 514 Al 9 (physical random access channel, PRACH) S 23l

3 2] 91 & (preamble)S xﬂio}ﬁ(%m), o st A Ao A L ol of

Sot= B9 S A T A d S E e g Eof o3k RAR(random access

response)E TA T T AUTHS614). TS RAR o] Al AHE o] &35

PUSCH(physical uplink shared channel)S %3} 31(S615), & 3} =1 Al A)
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dAE Dol UlgstE =8 st A IR/ Ad Az #2322 T5 5
A A Z}(contention resolution procedure)E =3 & = A THS616).
[126] At ule)l & AALE el e Wik o] & AREA QI AlystErE A AT A
Azt2 A B st A Ao A ANE /= B SHEEHA TR A AS

o] 41(S617) 2 =] 43" = & A D (physical uplink shared channel, PUSCH)
M5 L= Bl 4eFE A Ao A9 (physical uplink control channel, PUCCH) A1
o] AE(S618)S AT = 2

(127] o] Jl X AEal Ao AN F A ahe] A 2 Aol ¥ (uplink
control information, UCI)2}aL #] & $+t}, UCIE= HARQ-ACK/NACK (hybrid
automatic repeat and request acknowledgement/negative-ACK), SR(scheduling
request), CQI(channel quality indication), PMI(precoding matrix indication), RI(rank
indication), BI(beam indication) 4 H. 52 ¥ gt} o]uf], UCIE= dHHA o2
PUCCHE %3 7] A o2 AL A5k, A A oo upef(el], Alo] 4 Ko} Eo]
dlol Bl 7} &0l A s ofoF & 4-%) PUSCHE &8l A52 = Utk L3, U E
o] @ A/A Aol o3l T2 PUSCHE &3l UCIE HIF7 4 02 A%T

A
[128] 6G A A|2H
[129] 6G (F+AE A Al 22812 (i) Y ulo] A~ o v 9 =2 dHlolH 45, (i) W5 B2

T9] A ¥ vulo]l 2 &, (i) =2 H 144 (global connectivity), (iv) -5 -
A4, (v) 9 2]-3Z 2] (battery-free) IoT Tl H}o] 25 9] o 14 2] AH] & Y331, (vi)
A Q7 i) AL ' 5 b A A el EAol Ik
6G A 2~ El 9] H] 4 2 "intelligent connectivity”, "deep connect1v1ty", "holographic
connectivity", "ubiquitous connectivity"$} 2 4712 FHA 4= 1 016G A] 228l
28] T 15} g 27 A E HEA 4 T 2, F 126G A9 27

A& b ot

[130] [3%E1]
Per device peak data rate 1 Tbps
E2E latency 1 ms
Maximum spectral efficiency 100bps/Hz
Mobility support Up to 1000km/hr

Satellite integration Fully

Al Fully

Autonomous vehicle Fully

XR Fully

Haptic Communication Fully
[131] ol], 6G A £~ Hl-& ¥ WHlY H 2 =1l = (enhanced mobile broadband,

=
eMBB), Z-#] %] &1 E-Al(ultra-reliable low latency communications, URLLC),
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[132]
[133]
[134]

[135]

[136]

[137]

[138]

mMTC (massive machine type communications), Al &3} 52l (Al integrated
communication), %2} 91 ¥ Yl(tactile internet), 3+ 2= (high throughput), =&
Y| E 9] A 5= (high network capacity), 3= | 4 ] & (high energy efficiency), St
2 s 2 M2 Y E L A ZF(low backhaul and access network congestion) X &F
A+ dlo] B H.QH(enhanced data security) 2} -2 A Q A (key factor)E= 712
=3
GAl=Hle 34 73 7<=

21 4“5 (Artificial Intelligence)

6G Al Z=Floll 7HE Tt Al & R E V]2 Alo|th 4G A = Hlol = AL7F
oA shA] QAT 5G A S - = v Al S ALE XS Aot 1]
L, 6G Al =812 9k 3] 53t S ] AIZF A 12 Aotk Al 2 o] WA S
6Goll A A FAE A8l B Al 54 ¢ U EYAE vhE slolth Z4l A

tlol Bl dEo] (A3 a1 gE 4 vk Al T2 i

= T
A 2hglo] o= WA S AR 4 ATk Z AL R

> = R

O
r

o
32

—

S~

ox, flo
o
Hiy oo
©

o

t
=

i

>
ofo
o to
fo U o
PO
o2 2

:

So® o

A 2AEG G Z2 A ARAR A2 AlE
UTH A= M2M, 71 Al-ti-Q17F 3 Ikt -7 ] A &
At} HE3k, Als= BCI(Brain Computer Interface)©l]
AL 7R SA A AES we B A5 g, A
, A58 AA G L(radio), AA] FA4 FA UES

A
T STt

=

R
o o
op i
+

et

o

o -y

ol rz
im rot
i

o, o,

2 Z b

Woolr 2 >
o off i

)

21 g ol
ol &= AIE 41

2.0 1}, o] = application layer, network layer 53], ¥ 2 'd 2 wireless resource
management and allocation i-©Fell HF¥ o] o} 121}, o] gt A= A A
MAC layer ¢} Physical layer® 4 3FaL 9l o, 53] 2| Al 5ol A Held &
A A % (wireless transmission) ¥} A 38l 3L A} 5= A| =& o] YERLU AL QT
AL 7| REe] B AIS AES, SEAA A& A 2 A wAYFA oA,
AEAQl T4 AL A7 olyet Al =efol ol 7] AT el 2 5
A WHAYEE A Lot 3ls onl et o & Eof, eid 71k Ald =29
2 U] 5% (channel coding and decoding), | e]'d 7| Wke] 21 & =7 (estimation)
2 A = (detection), 5 213 7] ¥F2] MIMO mechanism, Al 7] §Fe] 291 ~A|&H
(scheduling) ¥ & (allocation) 5= X &3 4= 9l

Hal g2 g =4 2 Ad Eg) S Al AHE 5 912, DL(downlink)
o] =] A% (physical layer)ol A = g (power allocation), <-4 A A
(interference cancellation) 5ol AF8-2 4= It} 3k, Al 2d 2 MIMO A| 2= &)
of 4] ke L} A ¥l A 2 A| o] (power control), A1 & 7 Z(symbol detection) 5ol &%=
AREE = d T

olst, Ml e ol thsl B} -4 A o= A ot

il

:OL_l‘
D
g
itk

v
ol
>
I
2
of
sk
A
=
Ot
rr
>,
ki
!
o
i
)
id
=

By
gr
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[139]

[140]

[141]

[142]

[143]

[144]

[145]
[146]

WA e & ALl & 5 AL B o] of el g A e B Y= ]
AE oWy A3 71 A sl 7] o] B2 ol Tk Al e
A3 A= vlol el s} ]t mo] W stk vAl e el A dlolEle] Sh47 &

A 37FA] =, A 5 g5 (supervised learning), B %] % 8}<5(unsupervised learning)
=
=

= LAy ]
o 2 55 "lo|H & A4 ol 12 A7 AL g4y dlo] B o)l thet A A e 2
EfA L] ol ] & Alqbetar, o el & Fol 7] & EFo s AW o 5 A%
o] 7 o] o]of A o Wrako 2 o A 3h(backpropagation) 3] Al
1=

m

7] 7

77 o] E = 5 gl fEloE Hi= 7 wmEe

(learing rate)ol] whet W }eFo] A4 4= gl o & 5t

7} o 21 9] A 5= 8 Abo] Eepoch)S AT 5 AATE EES NA G

% Abol o] Wk 3l gmol] whel Afol s 282 4= Q). o & Sof, A AW
w ]

& Z7dE w2 gsE Al o=
S5 sto] BRAE ¥oliL, B Tl W AHES AME e Y
0] 2= 0]
v = IV §

dlolEl o] 5ol ueh 8¢ g e weba S oleh o] B Hol, B4 A28 4
= X =

T =
oNA FAl el A AE s HolB & Aol A GslA d 58t 3ls 42
2 3Rz A9 A% oty iz 48 sk Bk AR Sl g ol g3te] g
A= = =
T3y st

] hs IR TSNS AN ] = |
sk = o), 9l F A1 W(artificial neural networks) 2} -2 EH5bAd o] =2 Al AW
TZ2E YUY BdE ASEHE WA Hd 9] HH Y-S 1 2 Y (deep learning) ©] 2}
=

5} A1 74 7 51 0] (neural network cord):= =LA A5
2173 "(DNN, deep neural networks), 34 3 4l
networks), <=3 A1 74 WH(RNN, Recurrent Boltzmann Machine) 2] o] 1T},

o1& 417 W(artificial neural network)> o1& 7] 2] H A E 28 143 o A| o] ],
75 sk, Y W x=(x1,x2,....xd) 7F A H EH ™ 2 ARl 7hs Al

WLW2, WS Fai, 11 478 25 §48 = 2485 00 & 48e 1

74 "H(CNN, convolutional deep neural

¢
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7h e Ao 7} EAahz A2 b el 51090415 1bo] 70
=Ry gl s HE Y 2 B AL FAHES B,

[155]

[156]

[157]
[158]

[159]

[160]

[161]
[162]

[163]

ShLel Ml 2 Z1) el A) ol sl ks 751 S A, ol A 4
A ERE 0907 FEoe] YT 5 YRS FA9 o] o F

= SIEF 5 109043 30 2171e] AE QI F ] A 45 e 36 9
Q. .
[e)

b

7] BEE QY FS 2AFUA TR AR A A 0 o] B 71

d (convolution) 1 ’“Ur Tr*}o}oi ol gt Fxo AF NALS ALFHA XA
(CNN: convolutional neural network)2} 3FaL, 71554 oA 4 3} /\E AE = 24
& 721854 Z(convolutional layer) 2} ﬂﬁ} T B 715 5 °
= AALS NS A EFH A7 W(DCNN: Deep convolutional)©] E]r sy
TS AEFA A G EY Aike] ¥ E e otk
AEFHA Sl dAl D7 A g ol A, 7] HE]7F A 8k
& Xaeto] 7he e ARt o2, 7] o]
A8, shuho] HE|7F 2 ZA(local) @ 9ol g S ol 5855 o
| whef CNN-2 23 49 o] &84 A7t sa8 dd 7]
tlolel A elo] g o= A8 4 glvt. ¢, CNN2 7 &
o] dE7F A8 5 o, 74 HE o HEFA A
AE A S =5 9o}
“doll whet Al 2 (sequence) 543 0] T 28 HolHEo] Y& F
2 HolE 5] Aol 7PHA, A5 AA & e ste] ol A
v Al A (timestep) 7HEF shuA i g star, 54 Al fl ol 49
B (2 HE)E, A2 o] v E v A48 8 o H sk
&3 T 25 o3 AW Sz gk
A1 7 TH(RNN: recurrent neural netwok)-= ] ©
t2] & (x1(), x2(0), ..., xd)E &7 A2 A Fel] FH k=
) -1 24 WE (21(¢-1), 22(t-1),..., zH(t-1))< 37 & s}
Hag A gaps Feolth oo o] S M g A4
A NGB A MEl% A Eol AA AHe &

Al
Iy
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=
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=
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-

A gzl A E YebdT
o] )= o] §] Al 2ol thdte] &4 <] Al

Al 1ol A el A E HE (x1(), x2(0), ..., xd(0)7F =2 A E Foll dH = A= 1)
of 24 M (z1(1),22(1),...zH(1))7F A1 3 22] 19 HH (x1(2),x2(2),....xd(2)) 2}
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[164]
[165]

[166]

[167]
[168]

[169]

g ey o WY (21(2),22(2) ,....zH(2))
%] —]Tij] H]—HX—]OE 6(H53]Tq—
‘iﬂ

| l_ﬂ

v

lo

o )

o

>

ox

ol

o

o

Bl

4 4

PN

o

o
o}JI
5
i

=

eu=
(DRNN: Deep recurrent neural network )z} }E} SOl R R
£ £, AF91 o] A €] (natural language processing)°l] f--83} A & &5 =5 A ¥
o )

815 (learning) "2 & 2 A8-3F= 217 % o] 2 4] DNN, CNN, RNN £] ]| A g
£ Z=7F HA1(RBM, Restricted Boltzmann Machine), A % 21 217 W(DBN, deep
belief networks), 41 5 Q- E9] = (Deep Q-Network) 9} 42 thekst o 2d 7|
5o Earah, ARE A, S04, Aol A e, $AA 5 A el Fe) Hopel
Qg 5 9

&4 91 Z g9l 9 A (functional framework)E ol A] &HC}

5 140f] w9l Aol A Zh 8o 9] ] E function’d &2 T 3 290
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Data collection: Data collected from the network nodes, management entity or UE, as a basis
for ML model training, data analytics and inference.

ML Model: A data driven algorithm by applying machine learning techniques that generates
a set of outputs consisting of predicted information, based on a set of inputs

ML Training: An online or offline process to train an ML model by learning features and
patterns that best present data and get the trained ML model for inference.

ML Inference: A process of using a trained ML model to make a prediction or guide the
decision based on collected data and ML model.

e Data Collection is a function that provides input data to Model training and Model
inference functions. AI/ML algorithm specific data preparation (e.g., data pre-processing and
cleaning, formatting, and transformation) is not carried out in the Data Collection function.
Examples of input data may include measurements from UEs or different network entities,
feedback from Actor, output from an AI/ML model.

o Training Data: Data needed as input for the AI/ML Model Training function.

o Inference Data: Data needed as input for the AI/ML Model Inference function.

e Model Training is a function that performs the ML model training, validation, and testing
which may generate model performance metrics as part of the model testing procedure. The Model
Training function is also responsible for data preparation (e.g. data pre-processing and cleaning,
formatting, and transformation) based on Training Data delivered by a Data Collection function, if
required.

o Model Deployment/Update: Used to initially deploy a trained, validated, and tested
AI/ML model to the Model Inference function or to deliver an updated model to the Model
Inference function.

= Note: Details of the Model Deployment/Update process as well as the use case specific
AI/ML models transferred via this process are out of RAN3 Rel-17 study scope. The feasibility to
single-vendor or multi-vendor environment has not been studied in RAN3 Rel-17 study.

e Model Inference is a function that provides AI/ML model inference output (e.g.
predictions or decisions) . Model Inference function may provide model performance feedback to
Model Training function when applicable. The Model inference function is also responsible for
data preparation (e.g. data pre-processing and cleaning, formatting, and transformation) based on
Inference Data delivered by a Data Collection function, if required.

o Output: The inference output of the AI/ML model produced by a Model Inference
function.

= Note: Details of inference output are use case specific.

o Model Performance Feedback: It may be used for monitoring the performance of the
AI/ML model.

» Note: Details of the Model Performance Feedback process are out of RAN3 scope.

[170]

o Actor is a function that receives the output from the Model inference function and
triggers or performs corresponding actions. The Actor may trigger actions directed to other entities
or to itself.

o Feedback: Information that may be needed to derive training or inference data or

performance feedback.

[171] Data Set
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[172] AI/MLOI| 4] A}-8-%] 3= Data seti= Training data, validation data, test data=. -+ %|
W 1 el e gk,

[173] - Training data

[174] w48 3145351 7] 913 Data set

[175] - Validation data

[176]  StHo] olv] ghn¥ e 2 35H7] $1% Data set

[177] Validation datat= X.%5- training data set2] over-fitting= =] 5}7] 9] 8| A A}-&5
+ data set©| T},

[178]  Validation datai= &5538H= A oA 55 of & 71| Bd F bestE A B3]
¢ 8k Data setol] 8 F3). ulbg} 4], Validation datat= <53 T H data set= =

T AUtk
[179] - Test data
[180] FF H7FE 9% Data set. Test datat= 8553} 33}t
[181] 371 Data Set®] 78, %3k dataE A4 H| &2 L §8F= A A training set”}

AREE T A

[182] & o 2, training data®} validation datas 8:2 == 7:39] H| & 2 ¥ 86} training
set7} AF&-E = ATt

[183] 2 o 2, training data, validation data X test datas 6:2:29] H| & =2 E 5}
training set”} AF-8-2 = itk

[184] Collaboration level

[185] 712 =31} ©hkA}ol o] AI/ML function®] capable™] -0l uhe} & = & ¥l v} &%
33 ol Heojd = 9l

[186] [3E3]

Cat 0a) No collaboration framework: AI/ML algorithms purely implementation based and not
requiring air-interface changes. -> Baseline

Cat 0b) No collaboration framework with modified Air-Interface catering to efficient
implementation-based AI/ML algorithms.

Cat 1) Inter-node assistance to improve the respective nodes’ AVML algorithms. This would
apply to UEs getting assistance from gNBs (for training, adaptation, etc.) and vice-versa. This level
does not require model exchange between network nodes.

Cat 2) Joint ML operation between UEs and gNBs. This level requires AI/ML model instruction
or exchange between network nodes.
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S F71H o2 e S Qi) o)l d gl 22014, 2024)2 52 4 d
Al g7 A

2 REF LS FI g0 2qE 5 drh A9 YL 14 2o 1)
ARAQ BE-2 03 wHle] HE BAR ZHE v We wlol e, FAld 27}
Bg @A) vlolE AL o Satel s g S al s

¥ Ao s ghaE A D S of s A 4 05 Mg et

Primary and secondary model capability procedure

olslo| A &= & 218 #F235Fo] 12 22 (primary model) 2 22} 2. 2 (secondary
model)2] A ¢ o] 3o} B A A F(capability)Q] A 2EH S Y3 AaE 774 %
o 7 At

T 212 B YA A o Ao el u}E primary-secondary AI/ML =@ of tf &+ =] 2]
Aol AAH s AR AEE Ag AxE ved S5 50|t

5212 A1 A A AR B 2~ =10l off gF 3 o] A1 9l 745§ primary-secondary
AUMLE. ol th &t 291 of -9} ¥l g JHE wghsh= s ot}

S2110°0 4], %21 ZH(Sender)i= 521 AH(Receiver)©ll A1 2 2 A2 22| #]
ot AR e ARE A} & 59, F 412K (Sender)= 212}

(Receiver)©l primary-secondary model capability request W A| 2] & &3+ 4= AT},
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[263] S212090 A4, =41 ZHReceiver)i= 421 AH(Sender)ol] A1 22 2 A2 2ol X

[264]

[265]

[266]

[267]
[268]

[269]

[270]

[271]

1. O
ool BHAE A ARE A5 6B 5ol FAAE SalAl Al 2E 2

A2 2dol X of Fef AHH A5 A E ZA primary-secondary model listE 7

A o 2, 47] primary-secondary model list= TF+- 3% 40l 7| ¢t A B E 3513t

= alet

[34]

Information element Description

Supported primary K| E|= Primary A/ML REOl AMEXL (IDNE)S ZTSHCE

A/ML model list RHE AT i3} M50 7 S mY(S)l 2|AE0]
O oiE 2lAE0 BYE RS A MFY DUY + Y
Cf. ST B|AEE U W HHTHO| BAS| BAT} 402
HYSt= A0l E7tstl/ofie RS2 Zete o+ UL

Supported secondary X @lE= Secondary Al/ML EEIO| AHX} (ID)(E)2 =Tt

AI/ML model list C}.
Secondary A/ML R E#(&)2| Z|AEO|CL Y 2|AEE HE
2Cis YEEo 08 BAS A ¥ & YA He =3
HolEE 5% 4 Yt TUE)S TAT + Utk

AUMLYE. 22 A E AR -3d = Qe A8 Ao AUML B 9] $57, o} 7] H]
A, 74E stebi] e, 4= 5 (feature) 2
gk QH = A Akl o] Aoks s AL
AT} o] % A ¢ ¥ = AUML X 2o o gt
EShE g AE ARV FARAZEYH SARZ AdE 9l
o 830l 7| Zato] FAATE FAA A A/ Y= R Y AE ARE AY
Bz FARE mABEAL QL o, ARl g o) V] & &

A A YE =R gAE AR E Adshs 535 73E 4= 9o},

Setup procedure for primary and secondary model

olslo| A &= & 225 F235to] 12 22 (primary model) 2 22} 2. 2 (secondary
model) 2] A ¢ (setup)& 13+ A& A A o2 Hvg e}

=227 B WA Ao AA] ool t}E primary-secondary A/MLE. 2! 2] Al 4] (setup)
= s AxE Ve 5§ 5otk

TAA SR & 223= AR 2121 AUML B2 A1 2] 2 E £ primary
secondary model capability procedure®l] 4] 4] &2 &¢Il & Al F-Al 7 FH FH el
227 A 2HE 7] Aol 12 B 23 FE 2 A2 A7) ghol] A sk 4
= S e

S22109 A, 421 AH(Sender)i= 9421 AH(Receiver)ol] Al 1/4]2 F. 2 o] A8 ¢
3k @ A gk}, o & &0, 421 AK(Sender) = 52 AH(Receiver)©ll primary-secondary

model setup request HIA| A1 & A& 5= Sl

o A
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[272]

[273]

[274]

[275]

[276]
[277]

[278]

[279]

§2220°0 A, =21 ZH(Receiver)3= 421 ZF(Sender)ol] A 1/A4]12 2. &l o] A4S 5ol
8hiz HIAI A & HAE 3t} o & 5o, 241 Ak= F41 A1l primary-secondary model
setup request confirm A A1 & A& 5= §J

52104 A g gk ukel o] Al o] Wk
o ol & Sof, Al Ake] B A} 8 4ol 7]
NAE 524 A5 T 5 YL

5229 Aol M Al /A2 de] AYS 93 @ v A A Ei= A yA2 2
o] ML Bk A A= UL 59 7| 23 4RE EFHD 5 Yk o] o,

3500 7] & AR AR = A2 2 22491 85 A XK (primary and secondary

T 229 v 2 EE 5 gl
o] $2127F 2l AlQ] &4l |

H
model online learning procedure)°ll A AF-&< 4= 3]
[3£5]
Information element Description
Task 1D TaskOf| CH$F AlYHXE beam tracking, beam search, CSI report,

channel estimation, data demodulation, reference signal
measurement= 9] task0| L E|= AWK} O|CH
Primary AI/ML model Taskof| CHSE 1K} A/ML 28 Al&X} (ID)

Secondary Al/ML model | TaskO| CHSE 2K A/ML 2 & AMEHX}E (ID) 2|AE

list

Secondary model 2K melo| AME{T} IDLE AMEHO|A] PREPARE AEHE OlEét=

prepare criteria primary loss thresholdg} PREr,O|C} Losse= taske| ZE0O|
2} BER, BLER, AccuracyE£0| E = QIC|

Secondary model 2XF 22 PREPAREMEHOIAM 2210 Y-8 st 02| =2

monitoring period 22 XA SF 82 MolggE sdst= F7| O|Ch

Secondary model 2X} 2 EI0| PREPAREMENO|A ACTIVEAEHZ O|&3I= 7|&0|

activate criteria O My rdt AR THESHCH ACTIVEREf = 1A 2= CHA 2K

DU R taskX | E =TICE.
Primary model activate 2% DEO] ACTIVEAMERO| M IDLEMERR O|Zstl 1k RE Q|
criteria ACTIVEMERZ O|=% [ Tast A 0|

Release procedure for primary and secondary model

ol slo| A &= & 238 F235ho] 12 22 (primary model) 2 22} 2.2 (secondary
model) 2] & Al (release)E e+ A& A 2 02 Ay sty

=232 B A A o] AA] ool uhE primary-secondary AI/MLX.2! 2] 3] A
(release) S Y3 A5 et 5 5o|t) A4 o2 & 232 A /A2 2 2
AVA2 223 fdE BE 5 2E A st 7] o g Ak e

S2310°0 4], %21 AK(Sender)= 521 AH(Receiver)©ll A 1/4]2 2.2 2] ]| A (release)
5 243t} o & 9, 542 A(Sender)+= 54! AH(Receiver)©l] primary-secondary

model release request WA X & A 4=l
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[280] S23209 A, =21 AH(Receiver)i= 4-A1 AH(Sender)l] A 1/4]2 X2 2] &l A (release)
£ ISt WA A & AFsr), o & 59, A1 A= 541 Aol primary-

secondary model release confirm | A| X & A 5 4= 9]

281 w21el4 e vhsl gol AT el BRe v 233 w2 £ S5
o Eo, 5a1Ake] ml A 8o 7% eke] $A47E 5 A 2l v)

Mﬂa*ﬁﬂﬂﬂ%%$%

[282] State of primary and secondary model

[283] olslo| A = 2} XA E(12F X2 (primary model), ™ 2] = @ (surrogate model), 22}
2 9 (secondary model)) 2] Z} A} Ell (state) 2} 4 Ell % ©](state transition)®]] T 5}o] -
Ao w2 A gt

[284]  AIUML %91 9] 4} Ef<= IDLE 7 Efl, PREPARE 7 B} ®2= ACTIVE Bl & < )
o,

[285]  FAA 1A BE f i AR 1R B gy 2 Bl 22 FAS Al ASHH ACTIVE
SR o] F ekt o] w, AR 2e] 22k B €2 IDLE /4 B o] t}. IDLE /3 Hf
21 AVML 2H& o} -9 B44& alah 4] ghith.

[286] olslo| Al & 24 W A] & 265 Fzste] 2} LAl &9 A & o|(state transition) S
TAH A o' A gt

[287] 243 B g A o] A A de) whE 22} 7.4l (secondary model) 2] A E] o]
(state transition)E W EFHTE & 2557 H W A4 o] A Ao & ] 22
(surrogate model)2] 4} Ell % o] (state transition)E W EFHATE = 262 2 A A o] A
Alofj o] & 12} 2@ (primary model)2] “J-Ell % o] (state transition)E L EF AT

[288] State transition from IDLE to PREPARE for primary and secondary model

[289] =24 H 5258 FEEH, 12} ] A5 o] PRETHR. U WhibA] ¥ (1= &4
o] PRETHX.t} # %1 745, Loss >PRETH), &A1 2-o] 22} 29wy, 3} =21 2}2] 22}
2 v the] 29 u,, v IDLE A Bl ol ] PREPARE 3B 2 ©] 53t} o] %
71¢] SEC_PRE©°|t}.

[290] Hho) 2, 12} 2.d o] A5 o] PRETHR. U} £o}l A H(HE= $£4 o] PRETHRE.T} &
1 ZFol Al 749 Loss > PRETH), 212} ¢] 22} el uy, 1} 241 24 2] 22} 12l
ve3b the] & uy, v PREPARE 4Bl ol 4 IDLE 3B & o] &3}, o] 271 0]
SEC_IDLO| t}.

[291] 22 222 PREPARE ‘g e ol A & A 5201 % taskol] tll & online learning S 5~}
TR 24). BTG 13 B o] o] B 13 RARPE A4 FF s 5L
o] 81452 4 FHTH( 25).

[292] State transition from PREPARE to ACTIVE for secondary model

[293] S 245 2, 41710 22 2dl 2 S=A1z)e] 23 R Ele gl o g Ei=
371 ACTIVE ol & o] 53 5 9Irh(= 2600 4 2234 2 o] th$5)%= 17 &
2> PREPARE % HI & o] &),
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204] =262 Frxehd, $aAbe] 12 mE 9 alAbe] 12} RS SyH o wis
A ACTIVE A & o] 58 5= Itk 240 4 ZF 12} = dlo]] o) 25 3= 23} &

92 IDLE B & ©]F).

[295] 22k B> ACTIVE el 7} ¥ H A A el 2~ A 2] & =3 g}, 221 22l o]
PREPARE “J B ol 5] ACTIVE J B & o] &53}= 27412} 9 o] ACTIVE el
] PREPARE “J B & o] & 3}= Z71)2 SEC ACTO] t}

[296]  F21Abe] 23k @ 9] SEC_ACT 2712 th 73H4] 33 o] 84 <+ 9lrt.
(2971 [°413]
Ep(x,y) L, Gy ° ho uqy(x))] +4A< Ep(x,y) L, Gy ° ho fo(x))] and

Epg.onllld — ¢'ll2] > Mairr
[298] =512 3¢l A
A
= SEC_ACT =71 /4 ¢ o] 3¢
Gy © ho udﬂ(x)
= 9 o]

F’

el E Q gt Q 3T Al (offset)©] T}

=

fij

SR 23} B
S AA A

h

g Ertsto] Falxe] 13} 22
Gy

2 Aok §4 35 olth. o] Aol Fe e

U

<

Ft
%
=
o
o

Epayl']
= HolE Al

(xy)
of thdh & ¥

pxy)
of et TS FaTh £ P4 F dolE A R x| e FF S T3 A
o] A% B £Aolth FEE A3t whahA

Gy © ho fo(x)

= 3¢ vlolg

X
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5 F2A9 12 2 E
fo
= 1A Ad
h
& et Al 12 2 E
9y
2 A sh= e dearoltt
[299]  F78}2] 3004
Epgpnllled — ¢'ll2]
& SR 22 B
ud),
ot dig] =g
Ug
o] w7} *H 4=2] L2 Norm(Euclidean Distance)& 3 77 8+ gko]t}. o] gko]
Maiss

o1l (B

rl

Mgy

A
T A QA S ZA 24 gl AFe &g W HASHE g dhr
[300]  FAIARe] 23} REle] SEC_ACT 2718 o8 =812 49} gho] 7314 <= v}
[301] [74]4]
Ep(x,y) [L(y' Vg © he fe(x))] +4< Ep(x,y) [L(y' Gy ° he fe(x))] and

Epeenlllé —&'l21 > Maips
[302] 4232 40l A
vf oho fe (X)
= 5 oy

=

m

5 F2A9 12 2 E
fo

£ 713 Ad

h

& Eahste] a4 27 2.9

u
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Vg
2 A sts §4 @5 ol o g5el FHe £ dlold

Epy ]

= & dlolel Al

xy)

o Ph3t oHE HF

p(xy)

o )3t FFe T £4 5 ol A Ko el B e T3 A
o] HF Ho HHolth A= A8 mpzvEA &

5 et Al 12 2 E
9y
2 Ak e gl
[303] 57514 40 A
Epeenlllé — €'ll2]
=22 5 d
ve,
o i) =4
Ve
o] ujj 7§} M 4=2] L2 Norm(Euclidean Distance)-2 3 o 3t zho]t}. o] #ko]
Maiss
o]l Ag-2aF Bdlah t 7] R MR Aol gk RE R yhHE 5 vk F417)
of mpZF7FA] 2
A
&4 ez Als A &4 Lo WEel ofd Wi EE T AshE 9 g

[304] State transition from ACTIVE to PREPARE for primary model

-



41

WO 2025/075223 PCT/KR2023/015353

[305] 5268 &S, 458 SEC_ACT &30l 7] Z38to] S A4 29 12 &
28 ACTIVE 4 Bl ol ] PREPAREZ} B & o] &%t}

[306] State transition from PREPARE to ACTIVE for primary model

[307]  =26& Fxehd, FAAFAAS] 1A RE 2 5y o7 = g
PREPARE 4} Bl ol 5] ACTIVE el & o] %t 5= 9l o] uf], ZF 12} o] th-&

=23} 292 ACTIVE 4 Ef ol A IDLE 4} eff & o] SHH(S 24). 3l S d e A

ol¢} I =71-& PRI_ACT®|t}.

[308] A1 2Fe] PRI_ACT 271 thg 57812 59} o] 1 d = 4= vk

[309] [4]5]

Epap) [£0V Gy o houg, (x))] > Epup[£(V, gy o ho fo(x)] + A and

Epponllld — @'ll2] < Mggs

[310]  F8}2] 5904

A

= 54w s E o g &2 A o] F& WAty ¢ g Lz Aot &
A 22l PRI_ACT #2718 4 21218] SEC_ACT 271 (5782 3)ah v &2 g o€ =
ATt 2] 5ol ek A& k2] 3 ) S R S AW S Aefeit)

[311] T2 PRI_ACT 71 -& th 57 8H4] 63 2ol 1 E = St

[312] [74]6]

Epxp[LQV vg o ho fa(x))] > Epup L gyeohe fo(x))] + A and

Epce.enlll€ = &'Ml2] < Mygiff

[313]  5°21AF2] PRI_ACT 2712 541219 SEC_ACT 271 (57812 4)3 Hit 2 g 9]
2 ok 8k 6ol thek A& ok 49 g e H BE FiaE A S e
El=

[314] olalol| A= & 27 WA & 345 Frxsto] ST 12 FE (/=2
2} 2dho] 22491 8145 (online learning) 2 /4 E] ol A H F2HE -4 4 2
=2 A g,

[315] Online learning procedure to PREPARE state of secondary model from IDLE for
sender

[316] =278 2 WA AAfelo] wpE FAlxpe] 22 Bdlo] IDLE % Ef of] A
PREPARE A H| & o] &35l A& Y epdlt,

[317] %278 23, 8271000 A, 42 A(Sender) @] 12} ¥ 9l-& ACTIVE 4 Ef ol )
31, %21 2HSender) @] 22} €& IDLE A Efol] 91},

[318]

Agol 2 7S AAYS 12 BElo] A Fo] 7|t R U SOl A H (4
Loss < PRETH) 741 541 I Bl 279 7308 ot 2dlS 12} 2o A A
7hsek 2z Al g2 WA A A7) Y% 228] FTF o] =3 HT) = 15 2l o] A
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[319]

[320]
[321]

[322]

[323]

[324]

[325]

[326]

[327]

[328]

[329]

[330]

Toll 7] 2ol F$A1Ake] 221 R o] IDLE “d B ol A PREPARE “J B 2 o] & & 5

S272001 A1, 21 A= Al Z}ol] SEC_PRE transition request W A| X & A &3k T}
A Aste 4 g IS FAl AR & = 7] w3k el FAI A7 o] 2 g
Z71S 7+ A 3o SEC_PRE transition 2% WA X & A 43l

S27300 A, =21 AF+= 441 #}of] SEC_PRE transition confirm ™ A| A & # %3k},

S274000 A, A1 Aps= 22 BRL o] A E) Mol & gt A A o' A2t e]
27} 295 IDLE 7 ] ol 4| PREPARE “J B & 0] &3t} of wl, 221 2= 541 2}
7h 22k g] BEE O] stgE& A et Aol ARl o] R E o] vy M E w4

3+ 4= 1 TH(Stop online learning).

S275000 A, F-al A= Zh2t 22k Bodle] o gk 2-eb<l ek R o g] Hdlof ofj gt
A2 T (S Aol S TR g A A 0B, S Y t—i}'ﬁ% Skl
&3 ) o] B](Training data)E A Z}ol] A %-3gkr)

S276001 A, =21 2= A7 ekl ghgoll thk £418 A}l Al 3] = &

).

Online learning procedure to ACTIVE state of secondary model from PREPARE for
sender

52282 B g Al A o] A Ao & FAlx}2] 22 Bdlo] PREPARE /- Elf ol A
ACTIVE ¥ & o] 58}z A& et

5282 28, 8281000 A1, 441 AK(Sender) 2| 23} B 9> PREPARE - Hl ]|

o) EAE A& oYy H212k9] 13} BE-2 ACTIVE “J el it} o]

A, SR A 13 (R 27 2 o] £ehel g 44| ahel.

$28200 A, 421 AF= 22} =49 2] PREPARE 4B oll /] SEC_ACT Z71o] &
Hi= A 12 AA 3} SEC_ACT 27 0] 254 = Aol 7] 238k, 41 4}4=
FA A ol Al 22 2dl o] SEC_ACT Z 710l 7] 23k 48] Holo] T3k &3 wA
A& AET} o & o], 22 R d o] SEC_ACT 70l 7] 23 A e Holo o
Sk Q% WA A= 2l M o] 7 TRUEZR A ¥ A HE E35F= Request
SEC_ACT transition for sender M A| | 5= 31T}, 4} 7] Request SEC_ACT transition
for sender M| A A= 41219 tjg] 2dla} 2z} 2dlo] v WS $38HsF 5= Q)
o},

S$2830001 A, =21 A= 22k & o] SEC_ACT 2710l 7] 28 el x o] ol th & &
Q1 W] Al %] (o] : Confirm SEC_ACT transition for sender ™| Al )& A £k},

$284001 A, 21 2} = 22} .28 PREPARE A H ol 5] ACTIVE AHE| & H o] 3k
T} 412k 12} 2.9 & ACTIVE 7 Hl ol ] PREPARE B & 3] o] ghe}, 42412}
= 1A (R 2AF ) o] 29l st A ) g

Online learning procedure to IDLE state of secondary model from PREPARE for

sender
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[331] %29+ & WAA ] Ao w2 5412} 2] 22} B2 o] PREPARE “J B ol 4]
IDLE 7B} 2 o5 8h= HAAHE YErdit

[332] %295 23, $291000 A, 441 ZH(Sender) 2] 22} .22 PREPARE 4 Elf o]

et E=rel] ZALE 12 ofyuf Al REe] 12k Bl 2 ACTIVE ZEfoll it
o, AR 12} B (/s 2a) 2d) o] 22l 8hrS A x| gk,

[333] S29200°1| A, %Al A= 22} 2.9l 2] PREPARE “J Elj o] 7\1 SEC ACT Z70o] =25
= A o -5 Al SEC_ACT Z710] $F55]%] &= Aol 7| x5, $214
= FALAb Al 22k Bl 9] SEC_ACT &7l 7] &3 4 el idol off thgk 2.7 WAl
A& A% F) 6 & B0, 27 WHlo] SEC_ACT 271¢] 7] 23 Ae) Mol o]
§F @ % w Al A= FALSE= ‘2 4 ¥ Request SEC_ACT transition for sender ™| A] %]
o /\ 1q_

[334] S293001 A1, 21 AF= 22 2@l o] SEC_ACT Z=71 9l 7] &3k - H X o]of tst &
o1 W A] & (o] : Confirm SEC_ACT transition for sender H| A] X)) & 7 %3kt

[335]  S2940°l| A, 521 2H= 23} 2.2 -& PREPARE “JHi ¢l 4] IDLE “J B & % o] gttt
T A= 1A B (B = 22F Beh o] 22Ql shag A ) gk

[336] Online learning procedure to ACTIVE state of primary model from PREPARE for
sender (or to IDLE state of secondary model from ACTIVE for sender)

[337] =302 & @AM e AAaeo] g FA1AFe] 24k Bl o] ACTIVE % Hj ol A4
IDLE 3| 2 ©]-5 8= A& Wbl

[338] %30S x5, S301090 41, F41 2K Sender) 9] 12} 5. €& PREPARE “J-Elf o
o) a1, A1 ZH(Sender) @] 22} .98 ACTIVE 4ol 2l

[339]  S3020°0 4, FAIA= 12} 29 A 2xf Bdle] p-afl 8h5& el ko). S Al xt
= Al s 1%k &9 dl o] B (Training data) & =21 AFe] A 538k}

[340]  S303000 A, F=A1 A= 7] 22kl ehgpoll o gk A& Fal Aol Al 3 = g
.

[341]  S3040°0 A, &2l A= 23k B9l 2] ACTIVE “E] ol A) PRI_ACT Z710] &5 5]
= A o] -5 H7Fgt) PRI_ACT 271 0] 55 = Aol 7] 28ko], S 2= 5=
AR Al 12k el e] PRI_ACT Z710l 7123 A8 H ol gk 2% wAlA &
A g3}, o & B0, 12} X o] PRI_ACT Z710] 7] 23 Al Holof tgt &%
WAl A] = TRUEZ “d A ¥ Request PRI_ACT transition for sender W A] <] 4 = 3}
t}

[342]  S3050°01 4, =21 Ak= 12 22 9] PRI_ACT 227100 7] %3k e o)< th3k 3
Q1 W A &](ol]: Confirm PRI_ACT transition for sender W A A)E 7 %3t}

[343]  S3060°l A, =41 2}= 1A} 29l & PREPARE 4 Bl ol 5| ACTIVE B} & 3 o] §F
o, 21 24= 22 288 ACTIVE “J Eff ol A IDLE “ e & ] o] §hr.

[344] Online learning procedure to PREPARE state of secondary model from IDLE for

receiver
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[345] %312 &AM Y] A A ool] uhE =4l &pe] 22F Kl o] IDLE /¢ ff ol A

PREPARE A Bl &2 o] & 3l+= da}& YErT

[346] Aol F2 22 AGEN 12k Lo Agol V[t 5 Bk stopA R 4
7hs g 2ak A2 wAsty] /g 1] g 2Ate] 3 E Tk X 310 4142
22} Edlo] IDLE %} B 4] PREPARE g B & % o] 8hi= 23 el | dats
(S3110 WA] S3150)2 & 270l A 4-Al#}2] 221 2 dlo] IDLE 4} Ef ol 5] PREPARE
e & Holehi= B2y #E® A AE(S2710 WA $2750)00 th-&d T}, whebA,
sHE A S g,

[347] Online learning procedure to ACTIVE state of secondary model from PREPARE for
receiver

[348] 5327 B W AA ] Aol ufE S22 %12] 22} Bl o] PREPARE 3 Bl ol A]
ACTIVE 2| &2 o] &38}i= A A& et

[349] = 32004 SET_ACT 27 0] &5 1= Ao 7] x3}o] 4221712 22} 2. o]
PREPARE 7 H o] A} ACTIVE A} e & % o] 8}+= 52t %E’d% A 2HE(S3210 WA
$3240)> % 289 4] SET_ACT &7l 0] 555 = Aol 7| 235t &4l Ake] 22 &

==y d

o] PREPARE “gEll o] 4 ACTIVE “ | 2 3 o] shi= &= wh#d el 4 215(S2810
WA $2840)0 th-s-dtt whebA, S5 AW & e

[350] Online learning procedure to IDLE state of secondary model from PREPARE for
receiver

[351] 5332 & WgAlA e AAfool] wpg 441 4Fe] 244 Bl o] PREPARE gl ol A
IDLE g} H} & o] 5 8h= dahE et}

[352] 33904 SET_ACT 27 0] 55 A &= Aol 7] Z38le] =21212] 22} .9
°] PREPARE "¢ Bl ol 4 IDLE 3 Bl & 2 o) 3}+= &2 vl A AH5(S3310 W
2] 83340)2 % 29904 SET_ACT Z710] F 5 A &=
9] 2} 2.2l o] PREPARE “J Efj o] 4| IDLE 7 B}l & % o] 3}5=
(52910 W] $2940)° th-g- vt whebA, S48 A et

[353] Online learning procedure to ACTIVE state of primary model from PREPARE for
receiver (or to IDLE state of secondary model from ACTIVE for receiver)

[354] =347 H B A Y Aol upE a2 23 Kol o] ACTIVE | ofl A
IDLE g} H} & o] 5 8h= dahE et}

[355] 323404 PRILACT 31 0] S5 = Aol 7] Z38te] =417ke] 12} 2.9
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