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ABSTRACT

Open radio access network (O-RAN) is a new RAN technology that is expected to increase the flexibility
of network deployment using open hardware/software (HW/SW) and open interfaces, breaking away from the
traditional closed RAN structures that exclusively used equipment of certain telecommunication equipment
vendors. In addition, O-RAN aims to increase the efficiency of controlling RAN nodes and managing radio
resource using artificial intelligence/machine learning (AI/ML). O-RAN uses components and interfaces defined
by 3rd generation partnership project (3GPP), but also newly defines its own components and interfaces. In
this paper, we present the overall trend of O-RAN standardization including descriptions of components and

interfaces defined by O-RAN, and present the future research direction for O-RAN.
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Table 1. Summary of terms and abbreviations.

golope] | a7

3GPP 3rd Generation Partnership Project

AAL Acceleration Abstraction Layer

AIML Artific.:ial Intelligence/Machine
Learning

BBU Baseband Unit

COTS Commercial, Off-The-Shelf

C-Plane Control Plane

C-RAN Centralized RAN

CuU Central Unit

D-RAN Distributed RAN

DU Distributed Unit

EI Enrichment Information

FCAPS Fault, Conﬁguratior}, Accounting,
Performance, Security

FPGA Field Programmable Gate Array

GPU Graphics Processing Unit

HW Hardware

KPI Key Performance Indicator

Near-RT RIC Near-Real-Time RAN Intelligence
Controller

NFV Network Function Virtualization

NIB Network Information Base

Non-RT RIC Non-Real-Time RAN Intelligence
Controller

MIMO Multiple-Input and Multiple-Output

M-Plane Management Plane

OAM Operation and Maintenance

O-Cloud Open Cloud

O-CU Open CU

O-DU Open DU

O-RAN Open RAN

O-RU Open RU

PRACH Physical Random Access Channel

RAN Radio Access Network

rApp Non-RT RIC Application

RRH Remote Radio Head

RU Radio Unit

SDL Shared Data Layer

SDN Software-Defined Networking

sMo Onchesation Framework

SW Software

S-Plane Synchronization Plane

U-Plane User Plane

VRAN Virtualized RAN

WG Working Group

XApp Near-RT RIC Application
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E 2. O-RAN Working group
Table 2. O-RAN Working group.
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321 1. O-RAN °H]€lA[17]
Fig. 1. O-RAN Architecture [17].
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T2l 2. 0-Cloud platform ©}7]E][22]
Fig. 2. O-Cloud Platform Architecture [22].
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Fig. 3. Non-RT RIC Architecture in SMO [25].

938

£3], non-RT RIC framework: T}Fsh
olFolx]  glem, A<l
functionality 52 Al <lE|#lo]~E E3l near-RT
RICeIA| A% AI/ML, policy, EI ¥2] 71%-3 A
3= Al-functionality 2} AJML 2 %7] S53} ulf
2% wde] A58 MUE|#3S= AI/ML-functionality
7} EA 3t

Al <lE{d|o]2~= non-RT RIC®} near-RT RICE
AAsh= QJEjFlo]zelt) S QlEHlo]~E T34
RAN intentol] w2} RANeo| FHA3=E 4 ==
non-RT RIC7} near-RT RICe|4] & AAZko = 2Hs
ke olZE]Alo]A 2 functionSoll7] RAN 23]
A Qe3F AIML, policy, EIZ AZ3c|? &)
O-RAN®||M= Al QlE]s]o]~E 4l non-RT RIC7}
near-RT RICe] AH=l= Al policys 2|sl=
policy 2] service®} EIE- near-RT RICol| A3l 5=
7] 1% EI ] services AHe315A3E, A/ML &
9 F2] servicew oF2] TAHOFE A olEX] odglrt

functionality 5=

3.4 Near-RT RIC & E2 QIE{Ho|A

Near-RT RICE non-RT RICS} mHEIZIAZ
O-RAN®] RAN =9 2|53 Alo] 2 HA3sE &
How Aeoldl HEWER Al <EdHo]~E 55
non-RT RICZHE] W AML 2% policy S &
23199 10 msec ~ 1 sec®] AZF 2A|UE E2 =& A
oo} Al z1sl #HA k5 wdgkch Near-RT RICE
17 49} 7ro] xApp, near-RT RIC API, platform
function® 2 FAJ =}

Service Management and Orchestration Framework (SMO)

Non-RT RIC
o1 Al

Near-RT RIC APIs for xApp

xApp N

xApp 1 xApp 2

Messaging Infrastructure

Conflict Subscripti Management Securit
Mitigation Management Service Y

Shared Data Layer
E2

Juswa|qeuy |dy

E2 Nodes

2| 4. Near-RT RIC o}7]€4][28]
Fig. 4. Near-RT RIC Architecture [28].
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