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Traditional RAN Vs. Open RAN
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Project Overview

e Develop O-RAN Curriculum

e Develop rApps

e Setup SMO and O-RU frameworks for testing Hybrid
Management-plane

Acronyms:
e SMO: Service Management and Orchestration
e  O-RU: Open-Radio Unit (Antenna)



O-RAN CLASS

Taught about O-RAN
fundamentals over 6 weeks

Course Material

Week-2 Week-3

Goal: Create resource for
students by students to educate
future workforce on Open RAN

Open RAN Architecture: Disaggregation and The Importance of Open Interfaces
Functional Splits

Website: https://praxeum.com/

Week-4 Week-5 Week-6
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Virtualization and Cloudification in Open RAN Benefits, Challenges, and Use Cases of Standardization and Future Trends
Open RAN



https://www.google.com/url?q=https://praxeum.com/&sa=D&source=editors&ust=1754669167700869&usg=AOvVaw3DehDzSok4Y2P4NJ65GVrh
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Additional Resources

YANG Models

What are they?
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Journey Map

Click each circle and follow the timeline!
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BENEFITS OF
OPEN RAN FOR EMERGING
OPERATORS & OPEN RAN USE
THE ECOSYSTEM

5.New Trends
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Worked on several rApp use cases:
e Security
e HelloWorld

e Dynamic UAV Resource Allocation
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group = Advisors {
default service = permit

login = file /etc/passwd
— enable = file /etc/passwd

group = Oran_interns.{
e TACACSH+ (Cisco Network Security Protocol) Sl S e R
enable = file /etc/passwd
service = exec {

e Centralized AAA (Authentication, Authorization, el
Accounting)

root@nodel-1:~# python3 internl.py
Creating TACACS+ client...
9 Q Authenticating...

L Python Scrlpt aCtIng as user Authentication successful!
root@nodel-1:~# python3 advisorl.py
Creating TACACS+ client...
Authenticating...
Authentication failed.
Reason: 2
root@nodel-1:~# I



HelloWorld rApp

SMO (Service Management and Orchestration)

Non Real-time RIC

e Setupseveral RIC services

e Working on pushing basic policies via Al

Near-Real-Time RIC

xApps

Acronyms:
e  SMO: Service Management and Orchestration
° SME: Service Management and Exposure
° ICS: Information Coordination Service
° RIC: RAN Intelligent Controller



UAV Resource rApp

— WIP by FAA + NASA

External metrics

e Outlined by O-RAN Alliance Technical
Specification

e Dynamically manage resources for UAVs

e Addresses challenges for UAVs above ~300
meters.

Acronyms:
) UAV- Unmanned Aerial Vehicle
SMO: Service Management and Orchestration
O-RU: Open-Radio Unit
O-DU: Open-Distributed Unit
RIC: RAN Intelligent Controller
RT: Real Time
KPI: Key Performance Indicators



Cloud-Native O-RAN

(Service Management and Orchestration)

5G 5G




Cloud-Native O-RAN

Project Overview

Goal: To set up O-RU framework for testing
Hybrid-Management plane

- Task-1: To set up SMO for OAM of O-RU
test framework ¥

OpenFronthaul

M-Plane

- Task-2: Run test cases to test Hybrid-M
plane communication with the O-RUW O-RU hybrid

Acronyms:
O-RU: Open-Radio Unit (Antenna)

SMO: Service Management and Orchestration
OAM: Operations and Maintenance
O-DU: Open-Distributed Unit



Cloud-Native O-RAN

Test Cases:

-  Test 1: An O-RU can send its current configuration settings to SMO's O-RU controller
via Hybrid M-Plane. The controller then sends to SMO by RESTCONF.

- Test 2: An O-RU can send its current configuration setting to both O-RU controller and
O-DU.

Test-1 Test-2

Hybrid M-Plane Testing Framework

Hybrid M-Plane Testing Framework

OpenFronthaul
M-Plane

0-RU hybrid

OpenFronthaul
M-Plane
O-RU hybrid




Cloud-Native O-RAN

Test Cases Execution:
(.venv) : # make run

Running test case with controller at
Simulator: pynts-o-ru-hybrid using src/hybrid_mplane_test_runner/tools/simulator/docker-compose.yaml

USE_SIMULATOR=false PYTHONPATH=src .venv/bin/python -m hybrid_mplane_test_runner.runner.main

Tests finished with an overall status of ResultType.PASS
Results and artifacts archived to: output/results_c5d07631-2f16-U712-ae63-b76ff215aefe_20250710T012912Z.zip

(.venv) : #

MinlO Console (DATABASE)

¥ Applications = \g) MinlO Console - Chromi... -] orbituser@nodel-11: ~/

3c29-4b95-b6d7-d68d5406f7da

(( )) Grafana (Graph Visualization)

73 Test Results Dashboard - X | 4 MinlO Console
7= Dashboards - Grafana x| +

€ » C (@ localhost:3000

€ 9 C @ localhost:9

J¢ {3 Grafana o Home
OBJECTSTORE [T
- Dashboards
+  Create Bucket l 88 Dashboards B -
artifacts

. E Starred

Q Filter Buckets @ New! =

Name

88 Test Artifacts Dashboard

Buckets
88 Test Results Dashboard

§  artifacts
4 Name Last Modified

B 47be2882_restconf-debug_622e8fd2-14a3-47a0-b38f-... Today, 15:52

PostgreSOL

B 7562eb05_log_622e8fd2-14a3-47a0-b38f-13634f0ead... Today, 15:52




Cloud-Native O-RAN

Results and Artifacts of Test cases in Grafana:

orbituser@nodel-11: ~/... [] A Thul0)Jul,02:01 orbituser

¥ Applications = gy Test Results Dashboard ...

Test Results Dashboard - MinlO Console

localhost:z

c 0

Test Case Results Distribution

Recent Test Cases
- count

dut_name

4d4f85ac-bcal-4681 PyNTS O-RU

-bca0-468: PyNTS O-RU

c5d

7631-2f16-4712- PyNTS O-RU

S

©5d07631-2f16-4712- PyNTS O-RU
e614dbb9-dc0a-4571 PyNTS O-RU

e614dbb9-dc0a-4571 PyNTS O-RU

group_name

Selected Test Cases

Selected Test Cases

Selected Test Cases

case_name case_result
NETCONF Sessions \ F
Read-Only Data Retri
NETCONF Sessions \ P
Read-Only Data Retri PASS
NETCONF Sessions \ F

NETCONF Sessions \ P

start_date

o Home » Dashboards &
| Add~ || Settings | Exitedit = Savedashboard v
) DS_TIMESCALEDB | Times @ Last6hours v @  Q Refresh 5s v
B8 Dashboards ~ Test Results Over Time Total Test Runs
15
- 'Dashboard
o 2025-07-10 0%11:49
4 New! ». - P 1
] = 21:00 22:00 22:30 23:00 23:30 00:00 01:00 01:30 02 I




Cloud-Native O-RAN

Artifacts Dashboard

Test Artifacts Dashboard x ek

< c ® localhost:300t¢
{5 OCrafana Home > Dashboards > Test Artifact a ® | @
@ Home | | Settings Exit edit Save dashboard
B ark
DS_TIMESCALEDB  TimescaleDB Z MinlO Console @ Last30days v @Q & Refresh 5s «
88 Dashboards Test Artifacts
5 Name Description Content Type size TestCase Test ID Created At + Artifact Link
S Execution Log Log of the test runner exe application/octet-stream 62.7KiB Read-Only Data Retrieval 4d4f85ac-bca0-468c-bs 2025-07-10 01:35:51 http:/flocalhost:9000/artif
i ‘ R RESTCONF Request/Resp Raw RESTCONF exchange application/json 262 KiB Read-Only Data Retrieval 4d4f85ac-bca0-468c-bS 2025-07-10 01:35:51 http://flocalhost:9000/artif
i = RESTCONF Request/Resp Raw RESTCONF exchangt application/json 262 KiB Read-Only Data Retrieval c5d07631-2f16-4712-ae6: 2025-07-10 01:29:51 http:/flocalhost:9000/artif
= “ . Execution Log Log of the test runner exe application/octet-stream 62.7 KiB Read-Only Data Retrieval c5d07631-2f16-4712-ae6: 2025-07-10 01:29:51 http:/flocalhost:9000/artif
A Al Execution Log Log of the test runner exe application/octet-stream 62.7 KiB Read-Only Data Retrieval e614dbb8-dc0a-4570-b5 2025-07-09 19:55:26 hitp:/flocalhost:2000/artif
@ o RESTCONF Request/Resp Raw RESTCONF exchangt application/json 262 KiB Read-Only Data Retrieval e614dbb9-dc0a-4570-b5 2025-07-09 19:55:26 hitp://localhost:9000/artif
Add n Execution Log Log of the test runner exe application/octet-stream 627 KiB Read-Only Data Retrieval bb92327a-bdbc-4591-9f: 2025-07-09 19:36:35 hitp:/flocalhost:9000/artif
Dai s RESTCONF Request/Resp Raw RESTCONF exchange¢ application/json 262 KiB Read-Only Data Retrieval bb92327a-bdbc-4591-9f. 2025-07-09 19:36:35 http://localhost:9000/artif
AN iatat RESTCONF Request/Resp Raw RESTCONF exchange application/json 236 KiB Read-Only Data Retrieval 7815cd8c-831b-477b-b9{ 2025-07-07 19:42:11 http://localhost:9000/artif
Total 1.53 MiB

Total

Librar e 1.53 MiB

Fared Artifacts Over Time Artifacts by Content Type

< o

Drilldow @ New! - > i
& onne ~ 3

Ad r
& Administrat v > 3

os/Mm 0617 06/20 06/23 06/29 07/05 07/08

- count




Cloud-Native O-RAN

Additional Contribution:

e Worked on adding new test case in testing the Hybrid-M plane,

Gist:
e Test1and Test 2 check if “O-RU can tell us what it has?”
o Test 3will check if “O-RU can tell us what it can do (or what are its capable functions)?”

Test 3

| I

O-RU Capabilities Retrieval | Verify that the O-RU advertises its supported

capabilities and YANG modules via the NETCONF
<hello> message and correctly responds to get-
schema RPC requests for retrieving the associated
module definitions.

e For detailed project information please visit
https://www.orbit-lab.org/wiki/Other/Summer/2025/Cloud-Native-O-RAN#Cloud-nativeO-RAN



https://www.google.com/url?q=https://www.orbit-lab.org/wiki/Other/Summer/2025/Cloud-Native-O-RAN%23Cloud-nativeO-RAN&sa=D&source=editors&ust=1754669171233615&usg=AOvVaw3SEWKgoSfMv_Uf7JsXeePD

Thank you...



