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O-RAN(Open Radio Access Network Alliance)[1]2 2018 22 AT&T, XtO|LZHIQ =O|X|
2 F, NTT =22 U HUX|Q 57 S 2Y SLAYA T2 HELAen, dxjoes &
MAARE 719, 77|12 & 3000 74| 2|RALER FEE[O RACE J2[10 56 ACHel 7HHH,
XNsd &4 &Y 7S BT o) 2FEe X LEAA EA;E /fYS st ALt
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2. O-RAN 7| Y BZ3SI ST

2.1 O-RAN =

O-RAN Alliancee YA 0|1 X|&s2tEl FM HEY A3S 28t O-RAN 7Z2E HASHRALCE
O-RAN FZ=&= [A3 1)1t 20| Al(Artificial intelligence) 7|2t &4 O % Jtats} 1 8
HUS ARSI s dALALD, BERHE QAELOIAE 7|8eE 3GPP W CHE EFES
XNAgozN HUH0|D 4228 7tst HH 32 YEAE Ol = JU=E ACL

o
O-RAN Zx9| 24 84 7|5 YU EXL2 Ct21t ZCH2).
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2.1.1 Non-Real Time RIC(RAN Intelligent Controller)
O-RAN Alliancee Xled 4 H&ZUS HEEHE RIC(RAN Intelligent Controller)2
Holsta A2, XM of tfZ|A|ZHcontrol latency) 7| E 22 Non-Real Time RIC(> 1X) AE1t
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Service Management and Orchestration Framework Legend

Non-Real Time RIC 01 —— 3GPP interfaces
= (-RAN function interfaces

= SMO only management interfaces

E2 E2
I_ X - ; E1 ‘ e . X2 X2-u

0-eNB L G
£2 1 NN . 3 —teee . NG-u
N— Xn-u
E2 \\ Xn-c
F1- NG-c
Open Fronthaul M-Plane
F1-u

Open Fronthaul CUS-Plane Open Fronthaul M-Plane

[12 1] O-RAN = [3]

Near-Real Time RIC(0.01EX~1ZX) AZ2 =2 Z2|ZICt. Non-Real Time RIC AZE2 RAN HXH
22|, HEHI EcfE ofH, o olad TE, MHA R, MHA FE(QoS) MlE TE
o elfole 24 8l 7|7 g&(Machine Learning)S £3%t QZX|ls 7|8t E2|E O
Non-Real Time RICOIA HEE ot 2 (Trained Mode)2 A1 AHHO[AZ Sl

Near-Real Time RICEZ H{IZ=IC}

2.1.2 Near-Real Time RIC(RAN Intelligent Controller)
Near-Real Time RIC A&E2 HA[ZH| 77k B4 Xt
Sl =% (Load Balancing), At®l =5 Zt2|#at OH—|Ef MH|A~ 23
2 7158 EYSICE Near-Real Time RICHZ2 E2 QAHEO|AS
Unit)2t O-DU(O-RAN Distributed Unit)0i| X1|01 YHERE2H, Xt g Al
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2.13 O-CU

O-CUs Mo FEE ZTESt= HO FHHO-CU-CPIt EZfEE TESI=
(O-CU-UP)2 2 E2|Z|0f AUSM, Near-Real Time RICZEE HHE2 Xo HHS
O-CUE 3GPP EZO0| HoZ|of Aes F1/WI/ET/X2/Xn CIE{HO|AE X||StD, 3GPPOIAN &
OlEl QHHO|AE= [ 218 HXTICL O-CUs B O|ZY(Multi-R AT) ZE2EEE ABOR
LTE X 56 ZEEZE XNZ|E X|JstH, [2E 2]0lM eNB(eNodeB)= LTE 7|X|=,
gNB(gNodeB)= 5G 7|X|=& 2|0
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CU-CP - E1 — CU-UP CU-CP - E1 - CU-UP
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[O& 2] 3GPP EZF QIE{ I O|A(F1/W1/E1/X2/Xn)

2.1.4 O-DU % O-RU

O-DUE FMAHZX|0{(Radio Link Control), OiA|& 2K 0{(Medium Access Control) AE2| A
AlZE L2(Layer 2) 7l % 7|XMCHY(Baseband) MZXNEIE HEtD, O-RUE FM Az Xz|
(Radio Signal Processing)E F#otCl O-DUQL O-RU ALO|Ofl& 7HEHE ZE2EZ QIHIO|A
(Open Fronthaul Interface)?t 9|%|0f UL}

5GOIA HO{El Fhbg CHYZ1F 2 MIMO(Massive Multiple Input Multiple Output) &=
goz oot hEke| Eefd J7F 2ME di&st7| fIsh 3GPPoM= (A3 311 0| cu &
DU 7|5 =& SUSS MLSHRATHE]
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\ \ High- LOW- High- Low- High- \ Low-
Ly i‘ EBCE RLC RLC MAC MAC PHY PHY BE »
Oprion 1

i |
—I‘i 1 Data ; Oprion 2 Oprion 3 Oprion 4 Oprion 5 Oprion 6 Oprion 7 Oprion 8

High- LOW- High- LOW- High- LOW-
EOCE \i RLC RLC MAC MAC PHY \ PHY L

HLS({Higher Layer Split) LLS(Lower Layer Split)

-4—— RRC
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4! 1Data
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[O& 3] CcU % DU 7|5 22| M [8]

(38 310N 49AS 7IsE2l(Higher Layer Split) &M 2= 3GPPOIAl F1 QIEHO|AZ ®H

o5t 0, 22|AT 7162 =2l SHAS 7Is=EEl(Lower Layer Split) &4 72 O-RAN
Allianced|M 7Hd ZE2EEZE QHNOA BEFELE JHESIRULCE M 700M & =22AT
(High-PHY) 7|5¢ A3 ST, HX 5 7MY M= XE[= O-DUIAN FHEStL, 5%
A& (Low-PHY) 7|52l A/D(Analog/Digital) # &, FFT(Fast Fourier Transform) 1 &
MZXNE[= O-RUA =ESHCE
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2.2 O-RAN Alliance Technical WG(Workgroup)

O-R AN Alliance® A= TSC(Technical Steering Committee) 2t5+2| Technical WGE0| M2
CHE 7= E90 oict A+ X BF2HE Fllsta QUCEH TSCOAM O] WGES 2|5t U2
o, Zt WGE0| g3t AUes 7|8 92 <& 1>0| 7|=5HULCt

® 7= I(T Standard Weekly #[1054= @ 3



<H 1> O-RAN Alliance Technical WG

WG = &9
WGH Use Cases and Overall Architecture
WG2 Non-real-time RAN Intelligent Controller and A1 Interface
WG3 Near-real-time RIC and E2 Interface
WG4 Open Fronthaul Interface

WG5 Open F1/W1/E1/X2/Xn Interface

WG6 Cloudification and Orchestration

WG7 White—box Hardware

WG8 Stack Reference Design

WG9 Open X-haul Transport

WG10 OAM

Zf WGOIM TIdst= a7 23 3 #ES &2 or2iet 2.

WG1: O-RAN OF7|HME Folstl & AHE Afdi|(Use Case)E Hi=THCL
WG2: H|AA|ZHNon-real-time) X588 2M X9 2z U X|X312 23F Non-Real Time

RIC 7|2 782[5t1, Near-Real Time RICO| Al/ML(Artificial Intelligence/Machine

Learning) 22 XSS et A1 QEHLO|AE BEZISICL
WG3: E2 QIHIO|AE ot Ho|H =Z, &4 XH 0| cfst A2t Hol & ZHE 2[sh
Near-Real Time RIC2| OI7|EHIHqE 7{LStC}

WG4: OHE SZ2YMZ F8%lE 0-RU X O-DU 7to| A5 2848 g £ e Hed
EEZ QIEHHO0|AE BEFERSID, AHEXL EH(Control Plane), MO & ™ (User Plan), &7|
I ™(Synchronization Plane) % 2| HB(Management Plane)2 HO|dtct 2|1 7t
ZEE g H228d AERZT[()S JHET)
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2.3 TIFG(Test & Integration Focus Group) = 2! OTIC(Open Test & Integration Center)

O-RAN Alliance®| Focus Group &t5t0l= Ald S AEES &2lSh= TIFG(Test & Integration

Focus Group)Zt RUCL TIFGOIAM= CHYet WGE2l Al EFO CHet #2|E =5t

O-RAN ZH[Of Cist A[RHAZT HXE H2l5t1, Plugfest WAL A2l.= 3 OTIC(Open Test

& Integration Center)0fl CHEF 7tO|E2tQ1S | STHCHT].

OTICOIM= O-RAN 7[8F Al =tg & SZH2 NS5, O-RAN Hd Alg, 42284 Al

d, S Al &2 TSk, Plugfest X 7HESY(PoC, Proof of Concept)2 &3 O-R
7 Of CHS &R M2 A|ATICE AX S L(ZO0|X|22F), OIE2I0KTIM), A

QR LT, ZEAQAUX]), CHZHAuray) 57§ =710 O-RAN Alliance2RH 34| OTIC

2.4 91 (Certification) EL' HH7(|(Badge)
O-RAN &40 Cist 34 2F Al OTICOIAM TIHMEH O-

=284 A, Bt A|°.:.401| Cior 15 HYX|7F 2o & C O|§ | CH
2 Ao MEE[0, O-RAN XNEO0| 7XXQl O-RAN MM AHEZF0 et S&SH=X]
2folott. HiX|= 4228 Al™(Interoperability Badge) X BEH 7H A[R™(E2E System

Integration Badge)Ol &[0, 02| S2M HZF2 =& o
2o et E7tE O|FOZICE HHXf O-RAN EFE HMotd, #4=284d 5 JLh 7t Al¥at 2t
ZA"EE Y2 <H 2>0 7|=5c)

<H 2> O-RAN AlHES 3

= 0F =Y

. O-RAN Fronthaul Working Group Conformance Test Specification
e (O-RAN.WG4.CONF.0-v03.00) [4]

O-RAN Fronthaul Working Group Fronthaul Interoperability Test
Specification Fronthaul Interoperability Test Specification
(O-RAN.WG4.10T.0-v04.00) [5]

O-RAN Open F1/W1/E1/X2/Xn Interface Working Group Interoperability
Test Specification (O-RAN.WG5.10T.0-v02.00) [6]

O—-RAN ALLIANCE Test and Integration Focus Group End-to—end Test
Specification (O-RAN.TIFG.E2ETest.0-v01.00) [7]
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[1] https://www.o-ran.org/

[2] O-RAN: Towards an Open and Smart RAN, White Paper, October 2018.

[3] O-RAN.WG1.0-RAN-Architecture-Description-v03.00: O-RAN Architecture Description

[4] O-RAN.WG4.CONF.0-v03.00: O-RAN Fronthaul Working Group Conformance Test
Specification

[5] O-RAN.WG4.I0T.0-v04.00: O-RAN Fronthaul Working Group Fronthaul Interoperability
Test Specification (IOT)

[6] O-RAN.WG5.I0T.0-v02.00: O-RAN Open F1/W1/E1/X2/Xn Interface Working Group
Interoperability Test Specification(IOT)

[7]1 O-RAN.TIFG.E2E-Test.0-v01.00: O-RAN ALLIANCE Test and Integration Focus Group
End-to-end Test Specification

[8] 3GPP TR 38.801: Study on new radio access technology: Radio access architecture and

interfaces
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