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ABSTRACT

Open Radio Access Network (Open RAN) technology, which aims to effectively deploy next-generation
mobile communication networks and operate them in a data-driven manner, is in the spotlight. Simultaneously,
the open source approach, which has achieved great success in the enterprise server domain, is extending into
the mobile communication field and making a significant impact on the ecosystem of open RAN. In this
paper, we introduce the hardware and software technologies and RAN intelligent controller (RIC) required to
implement an open RAN testbed and provide an analysis of the testbed implementation process using open
sources. We have made efforts to explain network technology, virtualization and microservices in a way that is
accessible to existing mobile communication researchers who primarily focus on wireless technology.
Additionally, we thoroughly explore a detailed analysis of messages within the open interfaces during testbed
operation, and provide execution result of xApp, aiming to enhance understanding of O-RAN standards and use

cases.
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2.2 Microservice Architecture
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E 1. SD-RAN AA7F RICY] F= 5
Table 1. Pod classification for SD-RAN near-real time
RIC.
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Fig. 8. List of services of onos-e2t.
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Fig. 9. Testbed Structure from Kubernetes’ perspective.
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Table 2. Four principles to ensure compatibility of E2
messages.

Level Principle
1 Protocol
2 Message
3 Information element (IE)
4 Values

HAIZERIC E2 Node
SCTP C
[«—————— E2 Setup Req (initiatingM ge)
E2 Setup Resp (successfulOutcome) ——

E2 Connection Update (initiatingMessage) ——+|
l«—— E2 Connection Update Ack. (successfulOutcome) —

l«——— E2 Configuration Update (initiatingMessage)

—— E2 Configuration Update Ack. (successfulOutcome) —+|

E2 Subscription Req (initiatingMessage)

l+—— E2 Subscription Response (successfulOutcome)

a2l 10. E2 lEHe]~ dZ2 Aat
Fig. 10. Connection procedure of E2 interface.
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T2 11. E2 subscription request ¥4 ¥hAlsl= B2 wA]#]
Fig. 11. E2 messages generated from E2 subscription request
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A Ldel= 2419 ID (requestor ID, instance ID)
7} 7159 9ick

E 3. RIC subscription request ZFAll4] 3&E]= E2AP IE
Table 3. The E2AP IEs called in RIC subscription
request procedure.

Index IEs (id)

1 RIC request ID (29)

2 RAN function ID (5)

3 RIC subscription Details (30)
3-1 RICaction-ToBeSetup-Item (19)
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Fig. 12. Execution result of onos-kpimon xApp.
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