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Z 3153 ) 9 ('Above 6GHZ)ol A 5= & o] 7}s8lt), & 5G 54
(Beyond 5G)2] A|~®lolg} E&]o] A= 6G ©l 554l 7% 49, 5G
&2 714 oA 50 ek A 9t 10%-2] 12 Fo] 5 24 (Ultra Low)
A AA S DA 5] 9 8) H €8 2 = (Terahertz, THz) t 9 (ol & £,
95GHzol A 3 Hlgtall 22 ) o 3 Z-2)el A o] F+alo] arg = a1 Ut

5G o] 5 FAl 715 9] Z7]0l =, 2339 A 1] ~~(enhanced Mobile BroadBand,
eMBB), 2141 2]/Z A A 4 E-21(Ultra-Reliable Low-Latency Communications,
URLLC), W15 7| Al 4] &4] (massive Machine-Type Communications, mMTC)®l]
gk AH 2 A Q3 s QA TS B R 20159 i o] A o H 9te
AESA 3 F date] Ad 78 E S 71 7] 9§ B (Beamforming) R
At vl o5 & ¥ (Massive MIMO), 221731 29l o] §8 4 &-8-& 91gh
Tk | E 2 A A A N AR 1HE 8 )9k 5
sk 54 &9, v A 2 A s A 98 2] HE V=,
BWP(Band-Width Part)2] 4 2] B 4, o} &% tlolE dE=
Density Parity Check) +3 ¢} Ao A B9 M 2A =2 AE5& 93 =<
FZ(Polar Code)9} &2 A2 Al 7 W, L2 A-3 2](L2 pre-processing),
E4 M| 2of] 53l A8 HELAE ATl HESR A S2ho]d (Network
Slicing) 5ol o3+ ¥ =317} 2 = 9l c}.
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H3tshi= Al 28] T2 54 0 2 3F3= NR-U(New Radio Unlicensed), NR &'

A ¥ AR 7|52 (UE Power Saving), A4 W #o] FAlo] E7Fs gk A o o] A
A A GRS s Bd-4 A H B4 H] X/ W] E9] = (Non-Terrestrial

Network, NTN), ¥1 4] =91 (Positioning) 52 7]l th&t =] A5 237t 118

o},
ek ohyeh, eh AT vhe] ) 2 S-S B AR E A0 AU 9D
3

A)°5 3 & (Industrial Internet of Things, IIoT), F+41 WE YA} MM~ FA 5
B3 A dslo] U ES A Au] A~ A Y ﬂﬂ% A ‘J w5 A Eshe

IAB(Integrated Access and Backhaul), 271 31 = @ ¥ (Conditional Handover) %
DAPS(Dual Active Protocol Stack) & = @ W & E3}51= o] 54 a4
7]%(Mobility Enhancement), ¥ A 2= A 2}LE 1HA 85k 2 W

W N A 2~ (2-step RACH for NR) -5 ¢] 7]l tf gk 741 1E 5] o] 2~

ob7| Bl XY/ LR EF Foko| w3t GA 1 Foll o, Y EN A Vs

7} 3} (Network Functions Virtualization, NFV) 2 4 X E ¢Jjo] A 2]

Y| E 9] 7 (Software-Defined Networking, SDN) 7] & 2] ] #-2 9]+ 5G W o] 2~e}<l
o} 7] 8] 2] (o] & &9, Service based Architecture, Service based Interface), T2 2]
Ao 7|Hkate] Au] ~E AlF k= Fuld A 7151 (Mobile Edge
Computing, MEC) ‘50l T & A| =8l o} 7] €] x|/ 8] 2~ F-ofo] E3h e 18

Z ot}

o] ¢} L2 5G o] T T4l Al =Hlo] A8t E i, F A Q1 FIF Aol A=
A = 7|71 E0] T4 Y EL ) a4 slo]H, ofof wpe} 5G o] &4

Alz=gle] Vs R AT At AVHE 7759 T 8ol dad slom
o AHE T ol & #8l, T H A (Augmented Reality, AR), 7} & 2 (Virtual Reality,
VR), <3} &2 (Mixed Reality, MR) &2 && % 02 X ls}7] 9 g4
& 2 (eXtended Reality, XR), 913 %] ‘5 (Artificial Intelligence, Al) 2
™ Al 211 (Machine Learning, ML)2 831 5G A 5 /A 9 5345 744, AL
AE 2 A, B 2 A 2~ X9 22 S Fol g Al 2 A Rl eE

Ao,

E 8k, ol 2] 3 5G o FEA Al 28] WAL 6G o FEA /|49 Hlekal =
ool A o A e A B g A0 38 (Waveform), H 2H 515 = (Full
Dimensional MIMO, FD-MIMO), ©] & ©] ¢} L (Array Antenna), U 1 5-

SFe L (Large Scale Antenna) 2} 742 th5 e U A4 7)<, Hegts 2= o) ¢
Az ol AW g A& /A 8] ¢ &l W ElE A (Metamaterial) 7| 5F &1 2= 2 QFE|| L},
OAM(Orbital Angular Momentum)<- ©]-&3F 12kl 3 3F th53) 7] <,
RIS(Reconfigurable Intelligent Surface) 7| % ¥ 5+ o} g}, 6G ©] 554l 7] %2
FoT a8 Y DA EF U ESA 7Hﬁ% 9] g+ A o] % &}(Full Duplex) 71 %,
214 (Satellite), AI(Artificial Intelhgence) A G A e A B &-8-3)a1
Z@{H(End-to-End) AT A1 ] 7155 WA ﬁ}om A=l H A 5kE ddshE Al
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7IRE A Ve, @ At 5 o] A E ol A= B RS Mu[AE X T
A AFE A S ggsto]l A sk AA B AFE Ve s o] el
7IHkol & &= 3l& Aotk
By o] A A
714 BA

£ 7H Al (disclosure) o] A Ao &2 A o] & A gk vl o] A A FAlE R/EE
G ES T Aol = of el A A H = ol 5 S Algaty] Ag Aot
AALe] A AA el i==, FA AL Al Flol A B2 /IEf o] 2~ i HHE

g0 2 YE] e glol o, iz AN E AA o] Aol o3 S¢rE 5
o]

H Al el A A A] ool u}E ], Near-RT(real time) RIC(RAN(radio access
network) intelligent controller)®l] o] 3l =3 &= W o] AlF @} 7] WH-& E2
FERSEH AVIE2 220 SRS YEWY] §18E2 A 24 WA E E2
el ¥ o) =5 ol -alshiz 2 o}, 7] B2 :m 9] & 5.3= SMO(Service
Management and Orchestration) 2B A7 ¥ 31, 47] E2 =20l Al E2 A1 A &%
HIA A& E2 )IE] o] ~ & F&ll AFats HA T, 7] B2 A7 83 WA Ao
oh-8-3te1, 7] Near-RT RICO A 771 B2 s==0l] o @t g o] A7 & sk
}A4L 2+ vt

B 7fA o] tFE A A] o] of] u}E |, Near-RT(real time) RIC(RAN(radio access
network) intelligent controller)®l] ¢ 3l 4=3] ¥] = W&, E2 == ¢} SCTP(stream
control transmission protocol) 12 &| e{A| & A Fst= AA 3, 47| 8 A ¢
Aol t-&3atel, sl Al ol & Al &}t A 3, 7] sl A Elolw o vFso|
O-&3ke], 37 B2 ol tigk Aol A AE FastE #d& w3he = Q.

B 7fAl o] TFE A A] o of] w}E |, Near-RT(real time) RIC(RAN(radio access
network) intelligent controller)l] 2] 8] 43} ¥ = Wi o] AT}, 7] WHH S E2
== 9} SCTP(stream control transmission protocol) $1°2 2] | #| & A =3+
A1, 7] sl A o] A&l o -&3Fel, SMO(Service Management and
Orchestration)ol] 7l /7] E2 l=E9] A El & -2 517] 918 WA A & 01
e ol 25 Fall AFat= HAG 3, 7] SMOZFE] 7] E2 ==9f el
gk S WA A& 01 AdEH o] A5 Fd FAleh= JAH, 37 §'°
H A A 7} 7] B2 2=29] 3 & (termination) 2] E RS 71713 A5, A7
Near-RT RICOI A 2] 7] E2 mEof that A o] AAE et A4S 298
T AT

H Al o] t}& A A o 5ol u}E o], Near-RT(real time) RIC(RAN(radio access
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network) intelligent controller)l] 2] 3l =3 ¥ = Wi o] A|F €}, 47| HH L 01
QIE] # o] 2 & &3] SMO(Service Management and Orchestration) = -E *4}7]
Near-RT RIC®} 1A% = E2 =29 T x50 thg A4 HAI A& FAlehe
AT}, 7] A v A A el o -g-8kel, 7] Near-RT RICON A 7] E2 =X
gt AA o AAE FdstE A 28D F

B Al o] T A A of o] u}E- ], Near-RT(real time) RIC(RAN(radio access
network) intelligent controller)®l] 2] 3] =3] ¥ = x| 7} Al g @ v}, 37| &A=,
Ao & shite] 421719, Aol i shto] LR MM E EFEAL, Y] Aol %
st ERAM = B2 =2 AV B2 =20 TR E YER Y] 93 E2
A7 87 WA A& E2 )IE Ho] 25 T3l FAletal, 4V E2 w29 T8+
SMO(Service Management and Orchestration) =8 A7 =] 31, 7] E2 = E0f A|
E2 A7 &5 WAIA 2 B2 IEf | o] 25 T3l AEstar, 7] E2 A7 2%
wl Al A o] th-g-8Fe], 7] Near-RT RICON A 7] E2 Z=Eof) T3k A4 o] A A=
Fetes 4= 5 A

-7 A1 9] T & A A] oof] & 1], Near-RT(real time) RIC(RAN(radio access
network) intelligent controller)l] 2|8l =38 ¥ = -] 7} AT}, 7] &A=,
ol shpel $441719, Hol . shte] 2 AN E Fatahar, 4] Aol
Shube] 2 A A=, E2 =29} SCTP(stream control transmission protocol) 12 2]
A S H=skaL, 7] s Ao Aol th&stol, 3] Blo] W & Al &FstaL, 47
Al etolm o] o) thg-ate], A7) E2 ol thE Ao AAE e
T34 4 At

B A o] t}E A A o o] u}E )], Near-RT(real time) RIC(RAN(radio access
network) intelligent controller)®l] 2] 8] 5=3] ¥ = A-X| 7} A FH ), F7] &A=,
Qoj: shuyol S441719h, Aol kel AN FatataL, 4] 4ol
Sl 2 A A=, B2 =29} SCTP(stream control transmission protocol) 12 2]
ANAE AEstar, 371 dlAl e AEol of-§3F4, SMO(Service Management and
Orchestration)ol] 7] 7] B2 :==9] ] & 2] 817] 918 WA A & O1
Qe Ho] A& F&l AE3taL, 7] SMOZFH /7| B2 ==9] Aol o ¢t
SH AN O B To| A5 Bal A5, 47 S8 v A7k 4] E2
=T 0] % (termination) ©] F & E 7Fe]¥]i= 49, 471 Near-RT RICO] A 9] 7]
E2 kol th3t Ao AAE st 7A4E o 3

B Al o] T A A of o] u}E ], Near-RT(real time) RIC(RAN(radio access
network) intelligent controller)®l] 2|3l 43 ¥] = 4| 7} #A| g€}, F7] FA =
Aol & shte] Falv] 9, Aol shbe] ZRAAME Egetar, 4] Aol %
stuo] L2 AA =, 01 I E ¥ o] =5 53l SMO(Service Management and
Orchestration) 2-E] 4} 7] Near-RT RIC®} 1A ¥ = E2 ==9] Fxof st 44
WA A& A SEaL, 7] A Al A ol th-8-8Fe], 4 7] Near-RT RICO A 7]
E2 o) thgt dA Y AANE Fetes A4 EH 7 U
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B 7fAL o] AA] of| Eo i E X D HH S B2 =7} <& 1 ¥ S (terminated)
74 §-, NRT(near-real-time) RIC(RAN(radio access network) intelligent controller) U}
E2 =5 33 A4S A AT oEZM, NRTRIC7F £33 4 2 & 7153 5= gl

Ela=
B fAL o] AA] ol Eoll e x| B WS, NRT RIC7F E5.5]3= 4 -, E2
== U NRTRIC #d 24 & AASOEZN B2 =27F G044 02 548 &
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A B E A E, ol f 5, FEUAE SAES HrE 2H 5 3
el vhe-o] Al A E Rt E G Al A et olald 5 &
Aol o= B A Al o] thaka A Ao 52 A Bk,
Ewe e 4

VA S AA G EY AV R VB AA S, SRS, R olHES HF
S A Ha X vheo] Ao R FE Ul W gloly, o 7] A

512 E A o] A A A]ofof] utE 4G(4th generation) LTE(Long Term
Evolution) o] A] € 9] o] & = A 3T},

% 2a B A1 9] A A A]oe) u}E 5G(5th generation) NSA(non-standard alone)

AP EREEEREEY

L 2bi= B AT d A AT eof] whE O-RANS 9 g+ o} 7] B A (architecture) 9]
o & SA[ g}

L3 BRI A AA] o] whE A A& ol A B2 o Sl Alol A
3 2 & F v Al A (application protocol message)2] 3 &2 E T 2~ Bl (stack) S

LA g

YA E A e A AAT el whE A A & el A 714 = R RIC(radio
access network intelligence controller) {F $1°2 9] A o & A g},

L5 B Ao A AA] oo wpE T4 S dell A )9 A S A g

% 6a ™ % 6bi AN S U AA] ool ahE FA 14 Gol A B2t g

4]

RICS] E2 WA Aol T =8] 4 7|5 SA] 3k},
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I 8at= B 7fA o] & AA] oo & E2 =9} RICY] 78 o & A&
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LA gk}

593 B 7RAIe] A A A el
2242 Aya] 91 Ero
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AR = 7‘1%]3}% %01 Lﬂ E ]EL 70 A (network entity) 5 S X A 8}i= 8-of, A-*] 9
T 8xE AA st 8o T2 AWl Hel s d oAl| Aol wpekA, &
AA7E FEH = ol &0 &4 5= A2 ofy, 553 7|4 v & 7k =
thE o7 ARRE 5= T

wEk BoRA oA, S 2 o] W (satisfied), F<(fulfilled) o] %2 F9-5}17]
A, =3 = v Rke] ol AFREE G 9o, o= A o & Bds] AE
1A o] W= o] ake] VAN E WAl Sk Aol ofH T} o] e = Y] Al
Z7& 2, ol B R 7] A 2 Rk ol P vk o 2 VAl E 21E
‘7 ol FE A E 4 gl

T E A=, AR 5’\] 74 (ell: 3GPP(3rd Generation Partnership Project),
O-RAN((open radio access network))oll A A}-8-¥ = 8ol 5-& o] &3] theFsh
A ol &5 At T o= A& g AL Holr) F A o] theFst
A &2, thE T A 2Rl A, o]t W Eo] 2-8E 5 gt

44| ol (4 generation, 4G)/5A] T (5t generation, 5G) 521 A] 2~ 8l (o]]: NR(new
radio))©] /& sl ol whe}, 71 et d E ] Ao A AL Abel Al 2P A st A 8]~
A o] @5 A ¥ AT} 3GPPi= ol s F 4l Bl GAE ke 3F A
T2AEZ TA 7] ZAAATU)S] IMT-2000 Z 221 E o] H9] Ujol|A] - &
AR o7 AQ 7153 - 34T o] FEA A| A8l FA] A4S M2 o= 5ol

AT} 3GPP= 1998+ 12€ ¢l 7H A ¥ 91 2w, 3GPP 1A 2 %l 5. ¥l GSM(global
system for mobile communications) 7123 ¢l 7|HF-S 531 9l o, 5 (radio) 2} o]
Y] E ] = (core network), 4] H] 2~ - Z(service architecture) & X7 ¥ 53} W 9 ol
ESFAl 7] 3L @It} o] oll, O-RAN(open radio access network)<- 3GPP NE(network
entity) 2 7] A 58 74 3= == (node)E ¢! RU(radio unit), DU(digital unit),
CU(central unit)-CP(control plane), CU-UP(user plane)E Z+Z} O(O-RAN)-RU,
0O-DU, O-CU-CP, O-CU-UP&}aL A &2 o] Zolslar, 71 9] F7=2
NRT(near-real-time) RIC(radio access network intelligent controller) 72 &}-3} 51 T}
B 7| A= RIC7} O-DU, O-CU-CP %= O-CU-UPO| A] A H] A5 Q7 3}+= E2
ol E] s o] 2~of| A A A} &4 A 6] 2 B 9l (operator specific service model)-S-

A1 915k7] 918 3ol th. ] 7] A, O-RU, O-DU, O-CU-CP, O-CU-UP- O-RAN
Al wpet 523 9 9= RANS A8 A &2 o8l d 4= A3, E2

T (node)® A H € 4= 9lrh RIC 2 E2 == 5 ZFO-RAN 240l upa} 52t
T )+ RANS Aol A A S 329 Q1EH ¥ o] 2= E2AP(E2 application
protocol(AP))S A}-&3H},

RIC+ @7 O-DU, O-CU-CP %= O-CU-UP7} &4l 81= Al ALo] Efcell
site)oll AEE TS 5 U= =l 4 =20t RICT 3ol =24 g4
HsA o= x| Avjo] Feja 74" 4= At} 0-DUS} RIC F, 0-CU- CPg]r
RIC 7}, O-CU-UP#} RIC 1t o] U] Yl(Ethernet) S E-3ll A2 0] o] Fo] & 4= 9T
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[53]

[54]

o

mlm

1 913l, 0-DUS} RIC 1}, O-CU-CP2} RIC £k, O-CU-UP$} RIC 7H9] B-41-&
A&k e H o] 2~ A o] H s %] o, E2-DU, E2-CU-CP, E2-CU-UP 5 9]

H Al A 7F2 2 0-DU, O-CU-CP, O-CU-UP$} RIC 7+ A 2ke] o] 7} o 5t}
53], 713 st v E Q] zol A AR Abol Al AP E 3HE A H| 2 2] o] a5,
O-RANOI A WA g & A 2] WA A]/7]°5& RICA A 24, 3 918 Al
7 2] A (cell coverage)©ll t &+ A 8B]| 25 x| 15}7] 9§+ E2-DU, E2-CU-CP,
E2-CU-UP2] WA %] ] 7|5 4 2|7} & 83},

RICE O-DU, O-CU-CP, O-CU-UPl| | E2 ?1E ]| o] 2 & o] &&}o] T4l &

T 5t, 7k v Al A] (subscription message) S A H SO 2 4

ol ¥l E(event) WA 271-& AAT = Q). 744 02 RICS E2 71

2 % (subscription Request) M| A %] & A A 8}31, E2 %= E(node)(l|: O-CU-CP,
O-CU-UP, O-DU°I Al &3 o 24 & ] EVENTE A4 4= glot. g,
EVENT A A4 ¥ E2 == RICO Al AE3t 719] 2% -5 (Subscription Request
Response) M Al A & A& g,

E2 ¥ 3= E2 A A|/X.31(indication/report) & &3l RICN| 7l & A el & &A1
4= 91t} RICi= O-DU, O-CU-CP, O-CU-UP®]l tl gt Al ] & E2 Al ] (control)

WA 2|2 o] B5tel A1F T 5 Itk B A o] Bhekat 4] o5& 0-DUAA
7191 o]l E(subscription event) =710 A DA H F=7|E 2 UE @919 54

A B E A4 5= E2 A A(indication) W A| A & A| QFghr). gk B 7| A] o] v} 3t
A A] o] &2 RICA A O-DU & A %% 3= A (resource)E A ©(control) 3}7] ¢ 3+
H A A S Al oFgHT},

51 E A o A A Ao of] whE 4G(4t generation) LTE(Long Term Evolution)
o] AlzsHle] o EAET,

T 1S FaEbd, LTE Zof Al 28& 7] 2] =(110), ©2(120), S-GW(serving
gateway)(130), P-GW(packet data network gateway)(140), MME(mobility
management entity)(150), HSS(home subscriber server)(160), PCRF(policy and
charging rule function)(170)& 33} gt}

71 A= (110)2 SE (120000 Al T4 HE52 Alget= HEN A
o1 3 2}~ E g X (infrastructure)©] T}, o & £, 7] A =1 (110)2 w(110)2] H
BEl, 7HE AE A, AL A T A AR E AT 2AEE e A e
Aot 7 A = (1100 A &5 ST = = 71 el 7] Zzste] A4 g %24
Aoz Aolx = AW ] A (coverage)E 7HI T 7] A 71(110)= MME(150) <}
S1-MME <1E] #] o] Z(Interface) & &3l AZ AT} 7] 4] =(110)2 7] A = (base
station) 2] of] "I Al 2 3 1 E (access point, AP)', '©] === H]| (evolved Node B, eNodeB,
eNB),, " 3l E(wireless point)', &4 3 ¢l E(transmission/reception point,
TRP) 5= o] &} T 53 7|4 on| & 744 = & S 2 A A E 5= 9ok

W (120) A ARl o B AR = AR 2 A, 7 A H(110)H A A E S
F3l BAls ettt A 9ol uhek, @ib(120)2 AREAFe] o glo] &3 E

_:L

O

-

rmm
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oItk 25, @(120) 2 ©2(130) F 4 o] 5 shuh= 717 B %41 (machine type
communication, MTC)& =8 8Fi= X 224, A&-A}el] o & F o ¥ #] ol 3t 4=
AT ©(120)2 @ (terminal) 2] 'AF-8-A} 8] (user equipment, UE)',

'0] & =1 (mobile station, MS)', '7} 4 A} =7 (subscriber station)', 3178 =1

%] (customer-premises equipment, CPE) ' 2 & (remote terminal)', 41

W (wireless terminal)’, B2 5= '"AFE A} & X] (user device)' = 0] 9} 558 7] = A
ou & 7HA = thE §o] &2 XA = 5 Q)

[55] S-GW(130)%= tl] o] E] W] o] 8] & | &3, MME(150)2] A o] o) u}e} o] o] §
o] & & AA AL Al o] gt ol & E9], S-GW(130)= 7] A =1(110) 2 H-E
L2gk g 7l = V) A S (110)2 99 3 3718 A g kot =3 S-GW(130)+
@ (120)9] 7| A =& P A= ¥ Al B 7 (anchoring) ¥ & a7 QiU
P-GW(140)= 9|3 "(ol: 1E| Yl Whato] A o= V|58 4= vt 3
P-GW(140)+= wH2(120)]l IP(Internet Protocol) =45 &H-8laL, S-GW(130)0l)
o3k oA o &8 =3 s} 3, P-GW(140)= T 2(120)2] QoS(Quality of
Service) A -2 A -85}, 7} tl o] E](account data) S &l & = AT}

[56] MME(150)= ©2(120)2] ©] 5 Al (mobility)2 #H&] 3Hc}, 3 MME(150)+=
Wk (120)0f o $F 91 3-(Authentication), W] ©] 2] (bearer) ¥&] 5 3 & 5= AT}
=, MME(150)3= @ge] i gt o] 54 el @ 7 Alof 7| 5-& dddhr)
MME(150)-> SGSN(serving GPRS(general packet radio service) support node) 3}
AEE g ATk

[57] HSS(160)> @ (120)9] 155 g 7] AR 2 7Fd A} 229k & A 4gh,
7] AR 2 7 A 2 bl & whk120)0] ol 48w HSS(160)°1 A
MME(150)& A&},

[58] PCRE(170)2 A 3 (policy) 2 #F(charging)®ll ™ &+ S (rule)S 4 o 3}, A 4=
A B = PCRF(180)°l 4] P-GW(140)= & %] 31, P-GW(140)+= PCRF(180) = - E]
AT 4RE 7o 2 wd(120)] gk Alof(el]: QoS #el, T )S FaAE

ali
E

3} %] A (carrier aggregation, ©] 8} 'CA") 7| &2 &9 24

ch

[59] H

¢

k< 7} (component carrier) &S A ¢akaL, shito] whio] o] 9} 7h& Hazo] g A
WS aEE SAlol o] &5te] AT E FFATFOEN G = VA5
TAol el Fukae AL B8-S TUHATIE Zlsolv A .2, CA 7w
w2 ket 7] 2] 5 /39 A (uplink, UL) R 3189 . (downlink, DL)oI 4]
7zt Brhe] a4 dkE TS ol &8l F g S ol & N E TS
Ao, o] wf Zhzke] @4 Bk ab= M2 43 Fabags tf o]l A A8t o 5t
FEFE A= dEol VAT er2 AT E AFshs T4 HAE ov|EhH,
st s ATl R AT E HAEdhs B4 "AE ofv| gt o] o
e A Q4 HkEube} e A 2 4 HhEube] s A2 UE S gl
[60] ol F/th% A 7]<(dual connectivity or multi connectivity)<= 3F-¢] THito]
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o] Mr tE Aol Aol M2 o & Faba t o) /A gk o] 7t
1A= ) WSS A ] ol gsto] AEE FFAFFORAN AT = VA=
RN o] Faba ARG 58 % SHAIZI= 7ol g Al 7 A = (el
LTE 7|55 BE1= 44t o] & B4 755 o] &alf B =& Algsh= 71 A=) 3 A2
7121 =1 (4l : NR(new radio) 7] % H= 5G(5% generation) ©| & &4 7| %5 o] 83
MB) 25 A g sk 7] A =)ol %"]01 AAx o] EHT S F741E 5 9

[61]
[62]

[63]

[64]

olw, Z} 7| Al =ro] o] -&3ki= Futr AU & M 2 vhE ol HAS == STk

o] ¢} o] LTE®F NR 9| o] 5 & 75 WA ol Z3bel] 52k WS 56
NSA(non-standalone) ©|2}a1 A & 4= gl t},

T 23 B A 9] 2 A A] o) %SGNSAA]/\E“ 9] o & T A]EH

% 2a5 F13bH, 5G NSA A 2~ 812 NR RAN(210a), LTE RAN(210b),
wH2H(220), EPC(evolved packet core)(250)E 38} 3H0}. EPC(250)° NR RAN(210a),
LTE RAN(210b) ©] 914 = 21 ©7H220)- NR RAN(210a), LTE RAN(210b) =
of = St} i FAEE] FAlo] AH]2E BEE 45 9lUE NR RAN(210a)&
o] 12 a}e] NR 7] A 58 ¥£3+81 a1, LTE RAN(210b)3= 2] o] &= 31} 9] LTE
7N A =& 3T o 714, NR 7] A 5+ '5G == (5th generation node)',
'A] = = W] (next generation nodeB, gNB)' IE= o] ¢} 553 7|4 | & 7[A =
& go]& A A= 4= Q) =3 NR 7] A 52 CU(central unit) 2 DU(digital
unit) O 2 ¥ El T RE 7}13‘ T AL, Efz} CU3= CU-CP(control plane) 1 3
CU-UP(user plane) -1 0.2 ¥a|l¥ 25 7H2 4= 9l

5229} e oA, Wih(220)> Xﬂl 71 A= (ll: LTE RAN(210b)°ﬂ s
7] A=) -3l RRC(radio resource control) 5 42 43 8} 31, A o] 3 M (control
plane)ol| A Al &%= 7] 5 (ol A2 #e], ol F A e ) AHl 2 e 5
3, ©h(220) A2 712 F(oll: NR RAN(210a)°]l 473+ 7] %] 5)-& %3]
tlol Bl & FAlstr] Y18 F7F4 9 F4 AHd& Al g d-g 5= ) o] 218 LTE
2 NRS o] &3k o] 5 92 7] -2 EN-DC(E-UTRA (evolved universal terrestrial
radio access) - NR dual connectivity) = 2| A 2 4= 1t} FASHA|, A1 7] A =10]
NR 7|48 o] -&3kaL A2 7] A =70] LTE 7] %< o] &3h= olF A2 7&2
NE-DC(NR - E-UTRA dual connectivity) 2 A 3 H T}, &k T} F gt 2 A] o 52 o]
o] thFeh oo vhs A2 H vbal HA] Vlmel A8E 5 Ak R v ke
AN o5& shuhe] Aol A1 B4l 7]5E o] &8k Al Al 2=’} A2 B4
7158 ol &8k A2 Al =F o] Rl E A9 i A Al A f Xl Al

1A =3 A2 7] A =] g g0l = A8 5 Utk

5 2b= B 7RA o] A A Al dof] u}E O-RAN-S 9 & o} 7] 8] 2] (architecture) 2]
o] & AT} E2 A 8] & Bl o] E2-SM-KPIMON(KPI(key performance indicator)
monitoring) 9] +%4]-& 93}, E-UTRA % NR A A2~ 7] < (radio access
technology) & ©]-& 3= th5 -1 4 (multi-connectivity) &2} W ¢ O-RAN
H]-% 33 .= (Non-stand alone)”} 322 ¥ = &, E2 == 1= O-RAN
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[65]

[66]

[67]

[68]

[69]

[70]

[71]

A

= 2] 3)(Stand Alone) F. 20| 1= Ao =2 74 E 5= gl

% 2b5 #3139, O-RAN H| 5738 2 = 9] 1] X](deployment)©l] 4, eNB=
EPC®} S1-C/S1-U 1 #| o] 25 T2l A2 a1, O-CU-CPS} X2 QIE o] =~ &
S o149} O-RAN 5 H 8 2.2 9] 1)) X](deployment)Z 9] 3+ O-CU-CPi=
N2/N3 QlE] sl o] ~ 5 £-3] 5GC(5G core) 2t A A= 5= )T}

L3 EIRAIe A AN oo E T F & Dol A B2 o ] Aol A
3z 2 B35 v Al A](application protocol message) ] L= B 2Bl (stack)S
S g & 38 FHarsti, Alo] WH-& A 1 Al S (transport network layer) R
4 v Al S(radio network layer)-S X313t} A% o A5 28] A15(310),
to] ¥ ¥ =1 7 5+(320), IP(internet protocol)(330), SCTP(stream control transmission
protocol)(340)& 3£t st},

T W Al S-S E2AP(350)8 &3k} E2AP(350)= 7HY Al A (subscription
message), A A WA ] (indication message), A ] W] A] Z] (control message), 4] H] 2=
7821 W Al A] (service update message), A1 B] 2= 7 2] W A X (service query message) S
Astr] 8] A&, SCTP(340) 2 IP(330)2] 4F9l 7 Z=(higher layer)©ll 4]
st

L4 E AL A AN o e i A 5] & el A 7] A5 2 RIC(radio
access network intelligence controller) {F ¢1°2 2] & o] & L A] gt}

% 4% 33133, RIC(440)+= O-CU-CP(420), O-CU-UP(410), O-DU430)%}
oA T} RIC(440)= M 2 A2 = 29 A 219 & 4 $l(regional resource
optimization)Z %] & RAN 7|54 (functionality) & 7 -~E|v}o] A 17| 9] gk
A =] o] o}, RIC(440) = & A] "5 3Hnetwork intelligence)(<ll: A 2 Z}A (policy
enforcement), & = @ ¥ 2] ] S}(handover optimization)), AF] X (resource
assurance)(ll: =41 ¥ =1 ¥2](radio-link management), 7| 1 ¥ SON(advanced
self-organized-network)), A+l #l| o] (resource control)(ell: -3} 7 & (load balancing),
Zehol % A H(slicing policy)) &2l 715S A &3 5 AT} RIC(440)+=
0-CU-CP(420), O-CU-UP(410), O-DU(430)2} Z-41-& 233 4= T}, RIC(440)=
7} w9} E2-CP, E2-UP, E2-DU Q1E]# o] 28 A o] 7} st} B4k
O-CU-CP®} DU A}e], O-CU-UP®} DU Aol 9] Q1E| 7| o] 2~3= F1 QI E] o] o] = &
A= 4= 9o}, ol sf A ol A, DUS} O-DU, CU-CP$} O-CU-CP, CU-UP<}
O-CU-UP= 284 4 9lth.

5 43= BHuFE] RIC(440) 5 ol A8k, thefgh AA| o &l whe}, 54=2] RICE ]
EAE Ut B RICES 58 E84 Y Aol YA g 559
st=dlo] 2 A A B st st o] & o] &8 M s E Bl 7 E
T AT

L5 Ao A AA] oo ihE A o] A& EAIE 50l ol Al E
7%+ % 59| Near-RT RIC, non-RT RIC, O-CU-CP, O-CU-UP, O-DU % %]o] &%
shuto] 7]5& 7HAlRE Al A o' A ol sl E = ol o] aF ARG H = L,
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[72]

[73]

[74]

[75]

[76]

[77]

[78]

5ol 521

7
stEsolu Ax Ego], iz, st so] Y

Aelehis E9lE 2 mlshH,
ST Ego]e] Ao g e
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o o
U% OQT 0, rlr
ofr =
ol
2 M e
N
f d
"o ”&
|
=5
fE
R
2
oL
o
FIF
4m
A
S
_>.i
4&
‘A
[\
=
N
2
_{
A
(9]
9
!

l"%(510) HEA A
Lﬁ}.f FARG1I0)E =
1§i%@ﬂﬂ»ﬁé%ﬂi¥ﬁ#ﬁﬂ%
é, EAH H(510)

G1O)= X Eﬂ:], (rnode
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i
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ol
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7Q o>
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o
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o
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2
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©
offt
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ox |

lo,
=
9
Avi)
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2
o3l
rot
kY
2
&
1z
O
ob
ng.

=N
kg
AR
2R
o

L Lo off
mﬂi

™

= Sk v e o) ] 8 kA
1(520)= Al o] #(530)9
X1101T(530)L o] i A= e
A o] H-(530) = B4 (51005
A 7(520)00 HlolH & 7| FakaL
el 3 2 Al A (processor) & E 3§
A 0] 3 (530)= A= 7} £ A A] o)) A
TR =S Ao 9
% 6a B L= 6bi= 7] 9] *‘/\1 | ol w1 A& el A E2 == 2 RICY]
E2 vjA] X o] #AH =24 7S =A g
% 6aE 318, RIC(640) 2 E2 = (node)(610)= A% IFE2 WA X & &A1
13+ 4= 9t} o| & 59, E2 = =(610)%= O-CU-CP, O-CU-UP, O-DU, 1=
A g Atk E2 ==9] Z4l QIE # o] 2= E2 = (610)9] & ol whef
g = ) ol & 501, E2 :=5(610):= El QIE|# o] &= 52 FI QIE|F| o] 2 &
2 B2 =5(616)¢F B41S 78 4= Qlth T, ol & 591, B2
SE(610)+= X2 E Flo] 2~ =& XNRIE #| o] 25 &3l E2 =2(616)9F 541
S = vl B ol & E0, E2 =5(610)2 S1 21 ¥ o] A~ Z-& NGAP(next
generation application protocol) 1 ¥ ¥l ©] 2~(=F, NG(next generation) RAN == ¢}
AMF(access and mobility function) 7t Q1B #| o] )& F3f 521& e 4= Q).
Z(610)= E2 == 7]°5(E2 node function)(612)-& ¥ 8+st 4= It} E2 ==
1 S (612)t RIC(640)°l A X1 ¥ £ xApp(application S/W)(646)°ll A2 3}=
715 o]t} o & So], KPI 5.1 E] (monitor) 7 -, RIC(640)°ﬂ KPI =Y E FH
S/IW7F A ] ¥ o] 9131, E2 = =(610):= KPI 3}&t1| Bl &-& A A 3+ 3 KPI

B oox
NFIFHI
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[79]

[80]

[81]

[82]

vletu B & X gheli= E2 WAl X & RIC(640)°1 91 ]38 E2
% WH(termination)(642)°] AE3}= E2 =5 7] %5(612) st
= 2(610)= RRM(radio resource management)(614)= 2 kst 4= Atk B2
FE610)E S Yo T A Dol A Al EE AL B s 9
RIC(640)°] ¥ =] 8t E2 <& ¢H(642)> E2 WA #] o] tf 8F RIC(640)2] & TH O ZA],
E2 =610y &f38l] Aete E2 WA A & 3l A gk 5, xApp(646)°ll Al A&l
715 S8 3t} RIC(640)° ¢1 %] &F DB(database)(644)7} E2 £ ¢H(624) =&
xApp(616)= & o] &= &= At} = 60 E=AIH E2 =2(610)E Ao % 3o
AE Hlo] 29 FHRoEA, Tl 9] V| A=, Fo] Y EL AR Ay =
HA| A& o] T o = o] s E 4= glth.
¥ 6bE Farshd, RIC(640)2] xAPP-E E2 w=5(610)¢] 81} o] Ao E2 =2
7155l 3 5 AUk E2 ==(610)9] E2 == 7] 52 RIC(640)9] s}t
ol 4ol xAPPE ) T8 4= 9Ith E2 ==(610)2] E2 == 7| 55 E2
off o] A Eo) o&f we]E 4= AUt E2 ==(610)3 E2 Q1B H o] A & =3
]
¢}

o W o

5] 3= RIC(640)<> Near-RT RICE & 1| &0}, Near-RT RICT= E2 QIE{ o] ~ &
& °F 10ms(milliseconds)-13 2] @] &2 o] 8 4=3 7} control & 2}H-& 53, E2
%= (O-CU-CP, O-CU-UP, O-DU, 2 0-eNB)2| 7|5 ¥ &l 4a s A1 =
near-RTE Ao} 3}aL & 4 5}3t 4= 91t} RIC(640)-> E2 QI E] #| o] 2 & A}-8-3} o]
near-RT A X (UE 7|8t = A 7[HHE 7 8tal M| 2~ & A 33k s
ol Aol xAppE S T 2H T = glth E2 ==9] T 3k Near-RT RIC A ©]3= Non-RT
RIC| A A1-& F3l A &%= A H(policy) Z 73} ] o] E (enrichment data) &
7]Hkate] 24 4= 9lt}. Near-RT RIC(640)3} E2 ==(610) 2] RRM
7]°5(614)-> E2SM (Service Model)S -3l E2 )1 E| g o] 2~0f] =Z ¥ E2 =X 9]
715 9] gz Apgol o8] Al

L7 BoA o] o AA] oo E2 =9} RICZE 7] %5 ¥ 9] o5
O-RAN 714 & E2 =28} RIC 719] 7| % B8] & A &3t} o = 5o, E
CUY 4= 9t} RICE= Near-RT RICY 5= Q1) RICE Al QB H o]~ 5
ONAP(open network automation platform)/MANO(management and
orchestration)/NMS(network management system)<} $1°2 = <= ¢Jt}, RICE E2
=T E2 QIE Ho| A5 T3l IAE 5 vt B2 RIE o] A=
W & (commands) & AEst = At} 7] ¥ J41-2 RRM(radio resource
management) % #| & near-RT RICO A #8] 3= 7] 5 &2](700), RRM=
A2 © & pear-RT RICON A &8k 715 #-2](750)0] &A1 S 5= At

Near-RT RIC+ near-RT-RIC®]| 9] %] g+ 57 RRC-RRM ¢+a1e] 5 -6 7}
Aol = T3 A S Bx 2= N = ] v AR BRE
A o o}, B Ao A §-2]3= ZF I/F 2 NE(network entity)l] tfl ¢ Per UE
RRC " A A] & 4F%] (inject)/5= (modify)/-7-A] (configuration)& 43 & 4= A =

E2SM-NI¢} #-& o] %= E2SM-RIC (E2 Service Model Radio Interface Control)©]

b
E=
<]

A

oty

o}

1

—_—

o

ki
0 }_{r
f

ot v
O}

1
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[83]

[84]

[85]

[86]

Akd 4 ATk oAl @al, 71 % Fel(750)00 4 B A 02 7% ¥-2](700)]
WSk O 2 Near-RT RIC 7412 4= 9t} E23= near-RT-RICO 3l += EA

],

ot
rir

RRC-RRM ¢8| 5 783 = Sy olvs o3 4A 4 S Hx=
N =g] A olEHol A2 WA E 5= 9)

% 8ai= B /HA ] A A A oo u}E E2 =9} RICE] 8 o & A g
T4 o (800)2] Alute] 2ol M, E2 == (q]: 0-DU, O-CU)$} RICE 852
Eaﬂ%@ﬂ AL A R Ed o] = AL ol A] k-0l 713k E o,

of : &

g B)oll A= 4= ) o] 2 & Al vhe] 2.5=, O-DU t 7] AZF 2+
AVeES S8l 7) o] 83 w2 A91 Al Zt(latency) 02, T A Ao HH =
BBU 7| 5& 3]-&3F= F 53 X T E E(fronthaul) £ 0 & L F H T A

Aol A o] vl EE A% 4= odvh uwhek A, O-DU 7|55 T4 ﬁ%ﬂ% T
&HA) o] o =2 RTOl 7}7bE RICS 5 JF33te] il A/ =% s
AT & A A] ol whet, E2SM-RIC-> O-Cloud Platformol] A]
2 O-DU7} 78 ¥ 3= O-RAN W X A[}2] .0l H 43} 5= )

L 8biz - A1 A AA] ool b2 O-RAN T4 84 E 3F 91E1 Hol =&
TEATgH, I 8ol A= O-RAN2] =] 4 o} 7] 8l X (logical architecture)”}
SEATE T Al STE o] 2, 01 STE | o] 22, 2 02 B H o] 2~ 5, O-RANOI A

o] &5 = =2 AEHo| A5 T34 SMO (Service Management and Orchestration)
=7 9! 91227} O-RAN NF (Network function) 2 O-Cloud®} 14 € 4= It} &

A Al of of] wh2}, O-RAN NF+= O-Cloud’doll 3= VNF(Virtualized Network
Function)d = At} =&, A Al A] ool we}, O-RAN NF+= CNF(Containerized
Network Function) & B & 5 31tk 3, A A A o]l w}a‘r O-RAN NFi= 259

SF=9)| o] & &-8-5}i= PNF(Physical Network Function) & = 3}

SMO+= RAN %= 1|91 management®} orchestration 7] &S ‘:LD“TLU} O-RANC®I A
RAN A 91-& Al & 3h= SMO 2| 58 7|52 O-RAN NFe]| t] & FCAPS(Fault,
Configuration, Alarms, Performance and Security) 1 ¥ #] o] 2= RAN # 4 g} & 9]¢t
Non-RT RIC (Non-Real Time RAN Intelligent Controller) 3= 2] ¢! %] =1, O-Cloud
2] (management), 2.7 2~ E 7| o] A (orchestration), 2 9] 735 25~ #](workflow
management) 7| 55 :%_"‘5}51‘3}.

Non-RT RIC+ Near-RT RIC (Near-Real Time RAN Intelligent Controller) o Al
NE #| o] 22 & A F3}= O-RAN ©}7] Bl 4 2] SMO W]+ 7] | t}. Non-RT RIC9]
FQ B X = RANO| EA4 2o A RRMS H A3 e = =& A A 7|4t
7}Fo] =(policy-based guidance), ML =.2! ¥ 2] (model management) 2 73}

] B (enrichment information)-& Near-RT RIC®l| A& 3} X538 RAN & 4 3} &
A 1 3H= Zl o]t} Non-RT RIC-2 t] o] E] 4], Al(Artificial
Intelligence)/ML(machine learning) E #] ©] *d (training) 2 =& (inference) &
ARG B M), 1] AAIZE (1% o) HE & =2 RAN H A 3} 214 & 3 3
ATt
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[87]

[88]

[89]

[90]

[91]

[92]

#3184, Non-RT RIC+= UE IMF(Identity Management

o}, B /Ao A= UE IMF& A A 8lo] A&}, &g
716 TAL A A8 tHE &olEol A H o] AFEE F Tt o & &9,
Non-RT RIC:= UE 4| '8 2} #h2]+#, UE A8 2} Al o] 7, UE #2]*, UE A o], UE
219 Ao UE 219 1% 5 $%35H= UEIMF] 7| s 5T 545
Fot= Ao = olgfHE vt

H Al o] AA] o Eol e}, Non-RT RICE SMO W interface S £-3f SMO2}
g AT g QU 2 Al 9] A AT ol Eoll W, Non-RT RICTE 2]4F--&
AEso] 25 Fall ] Aot BA1E e = vt A A A] ofof whel,
Non-RT RIC+ External El(enrichment Information) interface S &3l External EI
source2} A& =3l Ek 5= v} & A A of o ulg}, Non-RT RIC= External
Al(artificial intelligence))/ML(machine learning) interface = &-3l] External EI
source2} A4S =33 4= v}, & A A] o of] u}g}, Non-RT RIC:= External
HM (human machine) interface = & 3l local craft terminal ¥} E41-& =3 & 5= 9l v}

O-RAN=- RANe®] 74, w134, 2744 2 Al & kvt RAN 1312 9] ¢
O-RANZ 7|4 o] 51 45 -8 7He & QIE o] 2=, RAN 7143}, H] to] ] 2
Al A RAN 1€ H 2~ 58 A 7hHs st Al o), 28, 48 st=dllo] R 48
A FZo] ARGE Foslstal HE st= 9o AFES X &gttt vt =
el = Al(Artificial Intelligence)/ML(machine learning) A| 2~ &1 NRT(near
realtime), non-NRT(non-realtime) 3l| 4] (analytics)S 53lo] U EL A QA ~E
Al &gttt O-RAN> ET3HE W E Qe o] 25 2kE 7 3td A 53
HEQAE FA 71538l = = s,

O-RAN®I|A] Near-RT RIC9} E2 == 1Fe] QIE|Ho] 2~ = E2 QIE] Hl o] ~ =&
AeolHt) E2 JIE #| o] 20| A F-A Y| E Q] A A F(radio network layer)> E2AP
I REFo] o] &4 F QITth E2AP 4 A}= E2AP Near-RT RIC functional
procedure?} E2AP Global procedure 2 -7-4] ¥ T}. E2AP Near-RT RIC functional
procedurei= xApp (Near-RT RIC applications)Z} E2 - 9] target function {+¢]]
application specific message S H&3}7| 918l A-842 5= Sl T} E2AP Global
procedure= E2 interface management®} service update 5= 98l A8 o Sl

E2APE 9 ¢t 7] A 2}= (elementary procedures) ¥%3F= Class 1 7] -

A }9} Class 2 718 A2k Y A 5= vk & 12 Class 1 7] & A5 Ve AL,
T 2% Class 2 7] & A xS Vgl
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Initiated by

Elementary
Procedure

Successful Qutcome

Unsuccessful Qutcome

Initiating M

Response g

Response g

Near-RT RIC

RIC
Subscription

RIC SUBSCRIPTION
REQUEST

RIC SUBSCRIPTION
RESPONSE

RIC
FAILURE

SUBSCRIPTION

Near-RT RIC

RIC
Subscription
Delete

RIC SUBSCRIPTION
DELETE REQUEST

RIC SUBSCRIPTION
DELETE RESPONSE

RIC SUBSCRIPTION
DELETE FAILURE

FE2 Node

RIC Service

Update

RIC
UPDATE

SERVICE

RIC
UPDATE
ACKNOWLEDGE

SERVICE

RIC SERVICE UPDATE
FAILURE

Near-RT RIC

RIC Control

RIC
REQUEST

CONTROL

RIC CONTROL
ACKNOWLEDGE

RIC CONTROL FAILURE

2 Node

T2 Setup

L2 SETUP REQUEST

E2 SETUP
RESPONSLE

L2 SETUP FAILURE

E2 Node

E2 Node
Configuration
Update

E2 NODE
CONFIGURATION
UPDATE

E2 NODE
CONFIGURATION
UPDATE
ACKNOWLEDGE

E2 NODE
CONFIGURATION
UPDATE FAILURE

Near-RT RIC

E2  Connection
Update

E2 CONNECTION
UPDATE

E2 CONNECTION
UPDATE
ACKNOWLEDGE

E2 CONNECTION
UPDATE FAILURE

Near-RT RIC
or 2 Node

Reset

RESET REQUEST

RESET RESPONSE

Initiating Message
RIC INDICATION
RIC SERVICE QUERY
RIC SUBSCRIPTION DELETE
REQUIRED
ERROR INDICATION

Initiated by
E2 Node
Near-RT RIC
E2 Node

Elementary Procedure
RIC Indication
RIC Service Query
RIC Subscription Delete
Required
Error Indication

E2 Node or Near-
RT RIC

0% B AjA S 9 A

) 11@Emﬂﬁﬂﬂ*ﬂﬁﬁiﬂﬂﬂﬂ
A e Ada] 93w

|

2 Holt), & 9o A=, E
Aol MarFEt) 5] 182 E2 ==9] termination ¥4 &
A2 E2 LE7} HEsHA AN E o] 2] Gl E Fol7] H sl
o} = B2 T8 442 U= 2 WA (build-and-replace) S/W
A1 O] T (upgrade) 2] © 2 Q13 - ¥ F (old version)2] E2 =25 A A 31 7]
A&l F g dzaloltl SMOE X 82| SMO(810)Z o A] 3t} O-cloudE= %= 82
O-cloud(815)E A&l 7] 913 A EE 2 &5 o A] &}, Near-RT RICE % 62
Near-RT RIC(640)E o] A| 3HT} E2 =2 & 69] F2 =E(610)E ol A| 3t}

295 Faushd, 2S00l SMOEE2 =28 A AE A4 4= )
SMOF= E2 == A AE A A4 & AT 5 Ao

E2HS903)0l A, SMOT= E2 :==0] 7] 01 Q1B o] A5 B8 E2 =29 T2 E
At FA4 AHE DS 4 Ak SMOE 54 E2 =22 & H(termination) &
S dlEd B2 =R F8E A% A ARE IG5 ATk B2
= SMOZRFE 01 AHH o] A5 T B2 =29 TRE A Y ARE

rxo Z—E(termination)

BolFErh B2 &
ol g4 4

m% rr ;‘é

E2HS905) 0 A, B2 =3 A5l E o (T A )E Fae 4= glt)
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[99]

[100]

[101]

[102]

[103]

[104]

[105]

VB2 == A AulAEkal 9l Edu S et v A 2
E2 ==43= 5 2H(S903) el A =21 # E
£ 9 5 At o & 591, E2
E25EE B2 wEe] E8E 9
a4
E2H(S907)e A, E2 === =
HM ANE SMO°N Al A3t 4= ITh E2 = F
o

o},
A 2=
2t

A~ O
=

F—>|'L ‘W AR o) J‘N

T2 AN MAAE Ol

QTEH o] 2 & &3l SMO Al A% 4~ Atk SMOTE E2 = =258 &7 &91
WAl A & =218k = T}, X 9ol A = el W A] =] 7

= } & 2H(S905) o] =3 ¥ =
Ao e oy, A5 HA| dEo A, 22 wA A= 52H(S903) o] F nf&
= 4l

%2H8909)° A, SMOY= O-Cloud®ll Al E2 ==2] 285 93 A A& A58
= Itk SMO= 02 ¢l E] g o] 2 & -3l O-Cloudol| Al E2 =29 25 9|3t
A A S A5 5 Arh B2 =29 ER8E 3 vA AT E2 =29 A&
A 37| 21 g WA A& en| 3 4= 9Tt} SMO+=, B2 = ,E_l-'f—Ei EEIEN
E S gl wMAAE -2 1, SMO*= O-Cloudol| 4] E2 ==2] 2} 9%
A AsH7] g WA A& AdE 5 AE} O-Cloud:= SMOETH E2 =9
2L # A8t 93 WA A= 2=

% 2HS911)el A, O-Cloud= E2 =9 1 X} °J S-S FlA ] g wAIAE
A5 4= k. A AA] oo whet, O-Cloud= OH A o] & E3l E2 == A

}% st &) A (resource deallocann)‘é a2 9

2H8913)0 4], O-Cloud= E2 = =98] E2 7} 9} QS’* S LY EHAAES

SMON Al AET 4= It E2 =2 9] 5] 5= E2 m2of & o]
25 A A E & o v gt =, O-Cloudi= E2 =E29] & AU &S 8l Al ehaL

SMOZ & W A] 1 A 49l
E2HS915)0 A, F2 =B B E x}%% AT F AT E2 == O-Cloud?)
AH9] gt Ao 7 1 halo], 5 Y-S s A 5= vk B2 =23 SMO 2

O-CloudE B3 B2 =29 TR 5 AHT 5= 7] wlitol], 2 === E2 =29
Exo) & Aap(ol: B2 QIH o] =~ #d A o] AHADHE 7T 5=
F2HS917)° A, Near-RT RIC= & AR D E2 QIE o] A QIAHAS

A8 = At} Near-RT RIC:= E2 :=7F SR ¥ =4 & 5= gltk, uhehbA,
Near-RT RIC+= E2 = =7 5 ¥ U et AbAl | B2 == ¥ A H (9l]: Global
E2 == ID, RAN Function info, E2 == component configuration, and so on), E2

NE | o] 22(oll: SCTP 172)E A< FrA18karL Al Frt. 52 90l = ZA] 5 A]
ko) dht ] A -$-(oll: Near-RT RICO| Al A ¥ 7-9)ol &= E2 ==+ Near-RT
RIC ¥ G B Bl E2 QIE| o] 25 A& A 8HA| e

E2 SlE| oo~ o A (e E2 == ¥ F B, Near-RTRIC #3 HH, T
E2 QlE|sllo] 2= A& Al FrAlsHAl |, 238 8.8 2h¢l o] = Ent
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[106]

[107]

[108]

[109]

[110]

[111]

Uk, A ARIE A EH o7 FREY, 7 9] V] gl Aol & ofr|
4= Qi) ‘ﬂ]% 5o, £ 2 4] A H (topology information)i= & & ¥ E2 =
o ZhHkd E o] A A E Algs 4 Aqu 3 o B Eo], 2%
=7 Al A S8k 749, Near-RT RICO A | & E2 ==
o] %El o2 QF7FEAE 4 Stk

A FAE slastr] a2 7fAl ] A A o] && O-RAN (Open RAN) 7] HF
ol E41 Al 2~ Elo| A, Near-RT RIC®} E2 == 7+2] E2 Q1 E] o] 2~ 2] ¢12 9]

iy
lo

3 A ¥ 912 ], Near-RT RICH} E2 = Z}zbo] #]4% 7+ A 1 E2 ¢l E 9 o] A
2 24l (delete) (=2 & Al (release))5F7] 9 &k WFok-S- A Qbatt}, A 2 A] o o]
whe}, E2 = =7} <& & (termination) %] $1-& W], ¥- 7} A| = Near-RT RIC]| A E2
=9 #9 4 H (relevant information), E2 1 E 3] o] 2~ O]}\Eq/\("ﬂ' SCTP) &=
QFA OB AA T QL WehE Aljbettt, ek, o A A ool whet, B A=
gkt o] A §-9f v}k 7FA] &, Near-RT RIC7} F 5.3 $1-& v, E2 ==l A] Near-RT
RICS] ¥+ AR E2 Q1| # o] 2= Q1 2E 2(¢l: SCTP) & B34 o= AhA e 4
AT HHE A OJ' '&‘jr.

ol s}, Al A ¥ = 73 E%

of| o] R e
A A ool uhe}, E2 01EM]°]* 4 JE Near-RT RICS] & 24 &
SEShel 7 Qlvh. A AA] oo ubel, E2 QUE o] 2~ ¥l A B = B2 QI #| o] 2~ 0
T A4 SCTP)E 238 = 9t

B RAI Q] A1 oo 24, E2 19} Near-RT RIC 7+l W A] 4] Q1 E2AP v A] #]
2.3+ A 2}H(o]|: E2 Removal Request ™ A| A 2} E2 Removal response ™ A| A])©]
geld 4= It E2 AP WAl A] 13k A afel] whef, E2 QIE 7| o] 2~ ¥l A 1.7}

AAE 7 ek AL ko] whE A 2 ¢l FAHE S F58HE K 10aE T3
A aEr,

H7RAl o] A2 vkt o 24 E2 =9} Near-RT RIC 7Fol] SCTP 12 & 4] o] %,
&) A E}o] ¥ (release timer)7} 4 2] € 4= At} | A Elo] W 7} vkR ¥ = A5 E2
A Aol 2 FH JHI A A 5= Ak A2 wetel] tpE FA A1 FT2ES
345 = 10b5 B8 A sH).

B 7fA o] A3 Wt o 24 E2 % ¢} Near-RT RIC 7Foll SCTP 12 &l 4] o] %,
SMOZE 9| #2] A7} o= 4= Q). SMOZE 9] 2o A= B2 =5 5&
Near-RT RICOl| 9]¢ #9] A% 2 &5 5418 2313 4= 2t} SMOE 9] -]
Azl w2 gl 7|uksle] E2 QIE]slo] 22 #d AR A AL 4= ) A3
Wheto] mE A Al FAES T8 B 10cE 3l Al=HTh

B A1e] A3 et o 2 4], SMO9 €] ¢k T A] 2] Q1 A (configuration)©] £ =
I Ak SMO2] O1 AE Fo| 25 T3t HAA Gr Aol 7|uksto], E2
AEfuo] 2~ el R IF A AE 4= ) A4 woto] wp A H el FAELS
F=ohE = 10dE S8 AE=H ek
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[112]

[113]

[114]

[115]

[116]

[117]

[118]

% 10a¥= 2 Al o] o AA] oo & E2 =5 A 71 E 93 O-RAN ME E & 7+
Alag# el AN o & EA S} & 10a0] A= E2 == 9} Near-RT RIC 7o)
YAl A Q1 E2AP | A] %] 13} WHA1(E2 Removal Request/response)©ll 2] ¢+ 7+
AR A A WH o] mAE T

3 10aE F sk, 2HS1001)el A SMOE E2 =29 A7/ & A4S 5= ook
SMO= E2 == AAE g AAS AT+

F2H(S1003)° 4], SMO= E2 0 Al O1 QlE| o] ~ & T3l B2 =2
%_EE _rltﬂ- :rL/d ;HEE x{izﬂ—z’:gj\q SMOL“ E;ﬁ E2 - 4
Z S (termination)E 2R S W ST E2 == A TR E 37 HAEE
A = dth B2 =55 SMOZYEH O1 JIH #0258 Bl E2 =29 T8 5
et 7 ARE FAE 5

F2H(S1005)° 4], E2 ==%= Near-RT RIC| Al E2 A| /] 27 WA A & A 43t
ATH E2 =X 3= Near-RT RICO| ] E2 ¢1E] o] ~ 5 F-& E2 Al 7] 24 &
A 7 vk A AA oo upel, E2 QU o] 2~ Aol A E2 =& A 83 &
A 3 E2AP Wl A X 7F A o] = 4= gluh(el: F1 5 % ® 201] F7H8 o7 A 9l). E2

ZI7FSMOZYE FR2E 93 74 AR E A& v B2 === E2
01 Bl # o]~ 5 53l " A] 4 Sl(explicitly) E2 Removal Request W A| | & Near-RT
RICS & &3 4= 1t} Near-RT RIC:= E2 Removal Request W] A X & E2

wERREH A 9

iu -1>

A A A ool whet, E2 A 74 @ % WAl A= E2 == ID(identifiern) & ¥ 313 4
ATh E2 ===, F & o)l E2 == IDE Near-RT RICO| 7] & 4= Qlth. &,
o AA ool whet, B2 A1 A 87 WA A= B2 =B FRek i dAS xod

QU B2 B A 0 2 F2H(S1003)00 4] A E A A A R o) 7] 8k
E2 A7 83 WA A& *ﬂ”%‘? Atk 4 HA| oo whef E2 Al A &%=
WA A= RIC =2 IDE 238 4= o) =3, A 2 A] ool wpeh, B2 Al A §%
WA A = A A Aol glE yERd 5 3l

% 21S1007)9] A1, Near-RT RICE= B2 =20 A B2 A A 9 WA A &
T AT & AA] dlo] wek, E2 QI # o] 2 el A B2 = Al A 84S 918
E2AP W] A %] 7} A o] € 4= 9lt}. E2 % E3= Near-RT RICE 2E] E2 A 7]
WA A& 413 4= 1T} E2 == 3= E2 Removal Request WA X & 41 ¢H
Near-RT RIC-> E2 Removal Response W A| A 2 &3t & 3| E2 ==

b A&
i
(e
)

AR E 248 5= 9l o} T3 Near-RT RICE 52H(S1009)0 A el & E2 == &2 9
E2 QTE] 5 o] 2= Q122' ~(ol]: SCTP $12)E A| 713 5= ATk E2 ===, Near-RT
RICZ-E| E2 Removal Request W] A X & 218 4= AT}

F2HS1011)°1 A, E2 := = B2 QB sl o] 2= hd RS AFA 3 5= 9lvh E2
AE Aol 2~ #H R =, E2 QI o] ~ & -3l 914 ¥ Near-RT & 24 4 E2

OlE|Ho] A A AH A HAS F3438 5= ¢lU} E2 === E2 Removal Response
HIAAE Al 8E F B2 QTE o] o] &~ AT A5 AP A 4 Uk HEjH E2 mF 5=

_— U 1l
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[119]

[120]

[121]

[122]

[123]

[124]

[125]

APFA BT M 2)E 29 5 Aok 5, B2 =25 @A A8 28k
9= EdE S S AR AE 9 = 9k ol E 501, B2 =57
dlole] Edjael s 9% = AUt E2 = 2=, B2 w20 TR5 918 74
AEE FAYE ), B o AES T 5 Tk

°]F, E2KS1013)91 4, E2 = E = F8E SA(FE el vAA ol g, =
1 A ADE SMOC Al A &3t 5= JUTh B2 =2 F5 21 vIAIA] & Ol
A H o] 25 S8l SMO Al AF e == vk SMO= E2 = =27 H $8 24

2= A

A A S Al 4= ST
& 2H(S1015)°1 4, SMO<= O-Cloud®ll Al E2 :==2] TR 5 A VA A & A5
T UTH SMO+= 02 1E| 9| o] 225 T3l O-Cloudol| Al E2 ==9] T8 5 9|3
HAIA S e = At B2 =29 TRE A WA A& E2 =E=9] A&
a3 A 37| HEJ WA X & o] & 4= 9lth, SMOT, B2 5 2 E A H| 2 i

Edd s gl WA A& F23& v, SMO= O-Cloudol| Al E2 ==9] 2H¢l-&
A szl $1 7 WA A E AE S = T O-Cloud= SMOZF-E| E2 :==29]
A& A B 7] g HAAE FAE 5 3
52HS1017)° A, O-Cloudi= E2 =9l A A} °J std-S- S A7) g WA A&
Ased 7 ek A AA e ek, O-Cloudi= off E&] Aol A& E&ll E2 =20l 7
A9 & &) Al (resource deallocation)E & 4~ It}

&2H(S1019)°1 41, O-Cloud= E2 :=E=9] & 27} SE eSS A= HAAE
SMOOIAl A5 5 UTh E2 =29 $5 9] 5= E2 o) @94 2hl o]
B A H 0SS o3t =, 0-Cloudi= E2 =22 W& 952 & A3
SMO= ¢ WAIAIE AEd 4= 9l

TAHS1021)00 A, B2 mE = BE x}%% A 4 9t} E2 =23 0-Cloud ]
AL S s Aol 7|wkete], BE AN S A S 5 it E2 =53 SMO %

O-CloudE T3l B2 ==9] T 55 283 4= Q17| uiFol], E2 === E2 =9
Fwol s Aajol: E2 Qe Ho] 2~ ol A A o] 2hAhE 4= 4= Q)

wEZFERFEUEE, E2 =5 3 4 B (2 Global E2 == ID, RAN Function
info, E2 === component configuration 5)E Tl o]/ F-*]8A] &< = It} Egt,
Near-RT RIC+= E2 Q1 E] 3| o] &~ A A (o]: SCTP 914)& f-A|6lA] ko=,
B 9 3l g]/\/\ﬂ_ ©l uﬂ]gq

% 10ao A= E2 ol Egvt AR el B2 =2 #E A4 292
QTE] s o] 2 474 & Near-RT RICOI A AfA|&F7] 918 HHeha M =383l o, B
A e A OﬂT: ghe o] 7ol &= 284 5= 2dvh. =, Near-RT RICS] & 37t
A o] upe}, E2 -0l Near-RT RIC T A4 L E2 ¢1E| o] 2 A A o]
APA E = S A S 2 A o] A AL dlmA ol el 5= JdtE A A A oo ute,
Near-RT RIC7} & 5 ¥]3= 7% §-, Near-RT RICT RIC Al 7] 838 E2 =07
A4e vt B2 =23, RIC A7 8o 3 $¢o & RIC Al 7] $9H&

= =
% 99} &), Near-RT RICE E2 =29 27 & ¢F7] w¥of|, Near-RT RICE= E2
T
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[126]

[127]

[128]

[129]

[130]

[131]

[132]

[133]

4= 91t} Near-RT RIC 2 E2 =27} A ulbe] 8
oA E2 QlE #Ho] 2 il A A o] Al A4
FHAER 7= o, AR A o

npA e A 7 A ERE S Qlvh A AA] oflof) el B2 = EEE2 w28 FRE
Near-RT RICO A] A A1 4= gt} o] o 714 glo] E2 ==9] A|A|

w| A] 2] o] whe}, Near-RT RICE E2 == ¥ A48 AbA 8t 5= glt}.

5 10a° A= & 2H(S1013))] whE 1 WA A] A Fo] 5 2H(S1011) o] F-]
FHE = AR EAERQ o, B Ao HAA] &L o] Fx7] dHF =
A& ofth A A A] ool wtef, 5 2HS1013)°ll w}é Q1w A A] A&
&2HS1007) ol F & 2HS1011) F3lat 7] Hel 3 5= vk A A A] oo
uhet, F24(S1013)0l whE Q1w A A] A %&(51003) OIT F3E 5 gt

I 10bE H fAl e A A A oo iE E2 = A 75 93 O-RAN QIEEl &
A 2GR g AA o & A3 I 10bo] A<= E2 == ¢} Near-RT RIC
Zboll SCTP 174 @l Al o] F release timer &35 F ¥ 1 A A Wi o] EA ],

T 10bS Farshd, F2HS1031)01 4 SMO= E2 =29 Al AE A4 e 4= ).
SMO=E2 == AAE S A4S Ad&E + 9

F2HS1033)° A, SMO+= E2 =291 7] O1 21 E] 5 ]é—% =& B2 =29
TERE AT T ARE AFY 5 AT SMOE 54 E2 =29
£ S (termination)Z 24 S v el E2 oA FRE 93 A ARE
A 4=t} B2 === SMOZYH O1 IHF o) 258 B E2 w29 T8 5
Ag A ARE FAE 5 o

& 2H(S1035)° A1, SCTP 12 o] d A2 4= It} SCTP 42 E2

AAE 7§l whe,

Near-RT RIC®]| Al &3
s
7]

L33 &wel

L 10ac A= 8

AEF o] 2o A T4 U EL A AT E2AP AlF ofefoll 914]8h= A% AT
ofu g}, o A ool wpe}, E2 = E=7F SMOZ-H E2 ‘—EA TRE AT A

ARE FA3-S v, E2 === Near-RT RICH SCTP 242 A4} & Al 42H3
way handshake (SHUTDOWN/SHUTDOWN-ACK/SHUTDOWN-COMPLETE))E
Aagzﬂ— 2= oh;} o= H];HN—ZJ o 2 SCTP o:]7ﬂo] Zzg%E 5 }}1\1;}

Near-RT RICi= SCTP °ﬂ7ﬂ0] 7 onﬂE]ﬂUr Hl?“c} %E
Elo] 1 (release timer) S E#] 7] A| 71t} s A Efo] w7} wk&
%8 o] %, Near-RT RIC:= 1 E2 ;=20 T3t ¥ AR 2 E2 9

A2 A ARE 2 5= Stk A A A oo whef, sl 4| Efo] v = -4 ol v] €]
AolE 4=t mgh A A A oo whef, A Elol M= 01 QTE 9] o] 2= =2 Al

e He]l 25 8 AAE 5

52HS1039)01 4, E2 === E2 *I Bl #llo] 2= o J B E 2FA| S 5= Slth E2
Qe so] 2~ 7 AR = E2 Qe ¥ o]~ & B8] 2 H NearRT 43 A4 L E2
AEHo] 2 AR i*”é%}:ﬂ%* z

o]
T
EdE@Ee Ara)E S92 5 3 5B

.‘Eo}n [>
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EYEE FdstAY AR 25 9 5 A
[134] o] F, F2HSI104DN A, E2 =55 85 FA(FS g 5) WA el 5
gl wAAHE SMON Al AES = v B2 === T 1 g2 vA[ A £ 01
AEjF o] 25 & SMOol Al A% 5= vl SMO= E2 =24 E £ 8 gl

HAI A& A1 5 At
[135]  &2KS1043)°0 4], SMOE O-Cloudol| Al E2 =22] £ 8 & Y3 WA xS A%
T ATE SMO= 02 SlE] | o] 25 X3 0-c1oud<>ﬂ AE2 =98] T8 5 93
A A& AEe 5 vt 2 =20 25 Y3 vA A& E2 =22 A&

A5t g WAl A E o u]| 3 4= 9l T} SMO+=, E2 LEE%E] ARl e
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uf Al o) A7 = shut o] o] ' RS, HA A (device) W o] B o] 42
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F(read only memory, ROM), 7|4 A A 7}s L2131 7Fs F(electrically
erasable programmable read only memory, EEPROM), A}7] ©] 2~=1 #] %

ZF %] (magnetic disc storage device), 71 9 E U] 2~ =1 & (compact disc-ROM,
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